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ABSTRACT 
In the last two decades there has been a significant change in the technical and economic 
conditions prevailing in the construction industry. The traditional methods of procuring 
projects are now inadequate to cope with these changes. To overcome the shortcomings 
of the traditional procurement methods, the construction industry has developed a large 
number of different procurement systems to secure the relationships between contract 
parties. The proliferation of different procurement systems has created the problem of how 
to determine the optimum procurement system for any particular project. A systematic 
approach for selection of the most appropriate system is now needed. 
Throughout this thesis an investigation has been made of many of the issues related to the 
successful formulation of a Project Procurement System Selection Model (PPSSM). The 
knowledge of client needs in the construction industry is essential to the project success. 
This research has considered the fundamental role played by client needs in the process of 
procurement selection. The various categories of procurement system that exist in the 
construction industry are presented in order to address the benefits and drawbacks of each 
system. A careful investigation of the rules and regulations governing the Saudi 
construction industry has contributed very significantly to the success of the model 
building. An examination of the existing models revealed a number of drawbacks which 
are discussed in detail in this research. 
The investigation of the above issues laid the foundation for the development of the 
PPSSM which integrates the techniques of the Analytic Hierarchy Process (AHP) and 
Parker's judging alternative technique of value engineering into a multicriteria 
multiscreening system. The PPSSM developed by this research consists of four major 
screening stages: Feasibility Ranking, Evaluation by Comparison, Weighted Evaluation 
and Analytic Hierarchy Process. The first two rough screenings will assist the decision 
makers to eliminate inappropriate procurement systems and the third is deemed to be a 
very fine screening to select the most appropriate system for adoption. For the fourth 
V 
screening, "Expert Choice" Software based on AHP is applied to perform the model 
building, pairwise comparisons, synthesis and sensitivity analysis. 
A survey was conducted in Saudi Arabia with the aim of testing the PPSSM for 
effectiveness and efficiency and assisting the governmental agencies to select the most 
appropriate procurement system to implement their projects. For this purpose, a 
questionnaire was developed and divided into three major parts: Background information; 
Data needed to operate PPSSM; and Evaluation of the criteria used for the selection of the 
procurement system. The results of the first and third parts are generated from 100 
responses to the questionnaire mailed to the 110 governmental agencies that represent the 
population of the study, giving an overall response of (91%). For the second part only 
thirty senior government agency officers were involved in order to maintain consistency of 
data needed to operate the PPSSM. The data were analyzed using computer statistical 
packages: Excel and Statistical Analysis System (SAS). 
On the basis of the synthesis process of the PPSSM, Saudi public clients have selected 
"design and build" as the most appropriate procurement system to procure their projects 
with an overall priority of 0.49. Design and manage, construction management, and 
management contracting ranked second, third and fourth with priorities of 0.258,0.140 
and 0.106 respectively. The outcome of the study demonstrates the effectiveness of 
PPSSM in helping the client in the construction industry to choose the right procurement 
system that best answers his needs and fulfills the project requirements. 
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CHAPTER ONE: INTRODUCTION 
1.1 BACKGROUND: 
In any project, from the feasibility study and scheme design through to construction and 
operation, it is becoming normal practice to perform risk assessment at each stage. 
Experience suggests that one of the risk activities is the method by which the project has 
been procured. 
Adopting the most appropriate procurement system, in the context of the project as a 
whole, is the objective but there is no accepted method of deciding the optimum set-up for 
the selection of the most effective procurement strategy for a particular client that will 
answer his specific needs. 
All sectors of the construction industry and their clients, would benefit greatly from a 
better understanding of the factors involved and a simple, systematic and transparent 
procurement system selection method. A building client has to identify and systematically 
compare the various available procurement systems to be followed to obtain his building. 
Furthermore, the client has to deal with an industry that is known to be multi-professional, 
whereby a large number of task organizations are obliged to work together. In such an 
environment, the client needs to integrate all project parties into a united project team in 
order to achieve his objective and avoid interfering activities. 
1.2 STATEMENT OF THE PROBLEMS: 
The continuing demand for more complex facilities, the advancement of technologies in 
other industries, the competitiveness of the world market, and the increasing presence of 
foreign and local contractors have triggered the search for construction technology 
innovation in Saudi Arabia. The "market push" and the "technology pull" are challenging 
the public sector in Saudi Arabia, as well as academia, to find a better way to select the 
most appropriate contractual arrangement to carry out the required work within the time, 
allocated budget and targeted quality. 
The current practice of selection is more of an art than a science. The process involves a 
wide range of criteria for which information is both qualitative and subjective, and 
sometimes solely on the basis of financial gain. The task is typically performed in an 
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unstructured intuitive manner with considerable reliance on the experience or judgment of 
the project manager and other senior staff. 
The existing practice that has been frequently used tends to ignore other important factors 
which influence the selection process. It is basically designed to consider only one criterion 
namely "Project Size and the allocated Budget" and ignores the other important factors 
which are considered essential in the procurement system selection such as: project 
characteristics; market conditions; clients needs; categories of client; design team and 
contractors and A/E firms needs . 
This has led to the increase in disputes and controversy 
between governmental offices and contractors, because most of the projects have been 
procured by a contracting method that is not compatible with the client's basic needs or 
the project characteristics. 
The existing practice of procurement system selection has generally been measured in a 
subjective manner which is mostly expressed in non-specific terms (for example 
outstanding performance and average workmanship can be obtained if a specific type of 
procurement system is adopted). During the construction process, the procurement system 
is frequently assessed on the subjective judgment of the site engineer, project manager or 
other individual responsible for the project. 
Therefore, there is a need to develop a more formalized and structured approach to this 
process. The success of this system depends on being able to match the client needs and 
project characteristics to the right procurement system. This simply means advising the 
public client as to the best procurement system that can be effectively and efficiently 
undertaken without any problem. 
1.3 SIGNIFICANCE OF THE STUDY: 
There are a number of compelling reasons that motivate construction engineers to exercise 
care in the selection of the procurement system to perform the project works. In recent 
years building owners and consumers are becoming more aware, and increasingly design 
professionals are being held accountable for errors and omissions that were committed 
through the inappropriate selection of the contracting method. 
To achieve a more successful solution to the public sector's current haphazard and 
unscientific approach to procurement system selection, it is essential to structure a 
meaningful methodology that can be employed by the government agencies. The 
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evaluation of different procurement systems by means of a standardized and organized 
approach has not so far been formulated by any of the governmental agencies involved in 
design or construction. Neither is there any consulting office or independent board that 
evaluates procurement systems by means of adopted standards. The proposed study will 
assist the government agencies to have a model for evaluating procurement systems. It is 
therefore essential to have a more systematic and simplified approach. 
1.4 RESEARCH OBJECTIVES: 
The major objectives of the study are: 
1. To establish basic clients' needs in the construction industry world-wide and to 
compare it with Saudi public clients' needs; 
2. To identify the existing procurement systems that are currently used in the 
construction industry and to highlight the major benefits and drawbacks associated 
with the application of each system; 
3. To identify the levels of use of various available procurement systems and draw a 
conclusion about the factors that contributed to client preference for each procurement 
system; 
4. To examine each of the following aspects of the public construction industry in Saudi 
Arabia: 
4.1 To investigate the rules and regulations governing public projects; 
4.2 To highlight the tendering and construction process rules; 
4.3 To identify the types of procurement system used by the public sector and 
the associated benefits and drawbacks of each system; 
4.4 To determine the levels of use of different procurement systems and the 
driving forces behind them; 
4.5 To review the characteristics of the public construction industry; 
4.6 To define the risk implications of each procurement system; 
4.7 To present a case study of the experience of one public agency and the 
method used to procure their projects and the results of such an approach; 
5. To assess the different methodologies used by the construction industry in selecting 
the most appropriate project procurement strategies to be followed to implement their 
projects; 
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6. To develop an objective Procurement Systems Selection Model to assist the public 
clients in choosing an appropriate alternative procurement system that will address 
their needs and improve the total project performance; 
7. To make an objective comparison, in terms of clients' needs (time, cost, quality, 
general needs) of the current procurement system selection model employed by the 
public client with the proposed model. 
1.5 RESEARCH HYPOTHESES: 
The research model seeks to confirm two major hypotheses: 
1. Building procurement is a function of project characteristics, categories of client, type 
of design team, market conditions, local design and construction regulations, and 
needs of the contractor and A/E firms; 
2. The recommended procurement system selection model is more appropriate to satisfy 
the stated needs of the Saudi public client, as perceived by the respondents in the 
survey, than is the current practice. 
1.6 METHODOLOGY: 
The purpose is to undertake a three year research project to devise a systematic approach 
to the procurement system selection. A clear understanding of the requirements of clients, 
designers and contractors would provide a comprehensive basis on which to formulate a 
method for identifying the best system. 
The research program will investigate the various aspects of the procurement process for 
construction projects. The researcher is confident that a research project to develop a 
procurement system selection method can not only be initiated and supported but would 
also make a valuable contribution to the construction industry. 
To achieve the objectives, this research comprises the following- 
- Literature review 
- The development of Project Procurement System Selection Model (PPSSM) 
- Survey of governmental agencies in Saudi Arabia 
The following is a brief description of these items: 
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1.6.1 Literature Review: 
The literature review has set the foundation of the research work. It has provided the 
background required for the development of the proposed PPSSM which serves as an 
alternative approach to assist the client in the construction industry to select the right 
procurement system. 
The literature review has clarified many of the major issues related to the PPSSM. These 
issues are: 
1. The clarification of the basic clients' needs in the construction industry and at the same 
time the definition of the relative importance assigned to these needs by various 
clients. 
2. The identification of the various categories of procurement system used by the clients 
to implement their projects. Also an indication of the major benefits and drawbacks 
associated with the application of each individual procurement system. 
3. Despite the limited literature sources, the levels of use of various types of 
procurement are presented in order to understand clients behavior towards the 
employment of each system over the course of time. 
4. An overview of the Saudi construction industry by investigating: the rules and 
regulations governing public projects; the tendering and construction process rules; the 
types of procurement system used by the public sector and the associated benefits and 
drawbacks of each system; the levels of use of different procurement systems and the 
driving forces behind them and the characteristics of the public construction industry. 
5. The existing procurement systems selection methods are discussed by presenting the 
common problems related to their applications. 
All these issues lay the ground for the development of the PPSSM which is designed to 
help the client to choose the most appropriate procurement system. 
1.6.2 Proiect Procurement System Selection Model (PPSSM): 
To develop a systematic approach for the selection of the most appropriate system to be 
employed by the client for a specific project, detailed analyses and surveys have been 
conducted to establish the major factors that affect the clients' decision in procurement 
selection. To identify these factors, the literature was reviewed and clients and contractors 
in the construction industry were interviewed. Six factors are considered to be the most 
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important in procurement selection, namely: Project characteristics; Market attributes; 
Contractors and A/E needs; Categories of clients; Client design organization, and the 
Local design and construction regulations. In addition, clients' needs were considered. 
Once the above factors were identified, the next step was to develop an appropriate tool 
which would act as a decision support model to assist the client in choosing the right 
procurement system for his project. 
The proposed Project Procurement System Selection Model (PPSSM) integrates Analytic 
Hierarchy Process (AHP) and Parker's judging alternative technique of value engineering 
into a multicriteria/multiscreening system. The model consists of four major screening 
stages: Feasibility Ranking, Evaluation by Comparison, Weighted Evaluation and Analytic 
Hierarchy Process. The first two rough screenings will assist the decision makers to 
eliminate inappropriate procurement systems and the third is deemed to be a very fine 
screening to select the most appropriate system to be adopted. For the fourth screening, 
"Expert Choice" Software based on AHP is applied to perform the model building, 
pairwise comparisons, synthesis and sensitivity analysis in order to achieve the most 
appropriate solution to the procurement selection by organizing perceptions, feelings, 
judgments and memories of the decision makers into a well defined systematic model. All 
the procurement systems that are consider applicable for public projects in Saudi Arabia 
selected. Those which were not applicable were eliminated from the model. 
1.6.3 Survey of Governmental Agencies in Saudi Arabia: 
In order to obtain the necessary assessment values of the model variables and to test the 
model effectiveness and efficiency, a questionnaire was designed and addressed to experts 
working in the public sector in Saudi Arabia to select the most appropriate procurement 
system for their projects. 
Statistical Analysis System and Excel were used as statistical packages to analyze the 
questionnaire replies. All the data of this research were summarized by calculating Mean, 
Standard Deviations, Percentage and Ranks. 
To obtain precise information about the performance of the model it is necessary to have 
the cooperation of a variety of individuals such as clients, contractors and consultants 
within the industry to provide the appropriate data to operate the model. It is important to 
the success and relevance of the research that this team of sponsors feels a degree of 
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involvement and ownership. Figure (1) presents a flow chart of the research objectives and 
the proposed methodologies to achieve them. 
1.7 RESEARCH ACHIEVEMENT: 
The opportunity for improvement of the procurement systems selection methods could 
generate a significant change in attitude from the present subjective selection method to a 
more meaningful and organized approach. This can be achieved through learning from 
current practice and developing it into an integrated approach. 
The major achievements of this research are: 
1. The establishment of the critical success factors for procurement systems selection and 
how they are interrelated; 
2. The introduction and establishment of a set of screening methodologies for the 
appraisal of the available procurement systems against the related influential factors 
which affect the success of the selection process; 
3. The examination of the types of procurement system used in the construction industry 
and drawing the appropriate conclusions; 
4. The proposed model makes the clients in the construction industry confident that the 
most appropriate procurement system will be employed which best reflects their basic 
needs and project characteristics. 
1.8 LAYOUT OF THE THESIS: 
The remainder of the thesis is organized into the following chapters: 
Chapter Two provides an overview of clients' needs and the relative importance of these 
needs with regard to various procurement paths. In addition, this chapter outlines the 
public spending on construction in Saudi Arabia and highlights the development strategy 
in the construction sector according to the Sixth Development Plan. It includes a 
comparison of the relative importance of the client needs from the perspectives of the 
Saudi client and other clients in the rest of the world. 
Chapter Three presents an analysis of various construction procurement systems, their 
characteristics and application. 
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Chapter Four reviews the current practice of the public construction industry in Saudi 
Arabia. It includes rules and regulations governing the public projects in the Kingdom and 
also presents the types of procurement systems used by the public sector and the 
associated benefits and drawbacks. The level of use of each procurement system and the 
risk implications are discussed. 
Chapter Five reviews all previous procurement system selection methods used in the 
construction industry and discusses the major difficulties associated with their application. 
The chapter also presents an overview of the Parker's judging alternatives technique of 
value engineering and Analytic Hierarchy Process (AHP) which are integrated to form a 
multicriteria/multiscreening model to help the decision makers in the procurement system 
selection. 
Chapter Six discusses in detail the four screening methods to be used in the Procurement 
Systems Selection Model. These include: the Feasibility Ranging Technique, Evaluation by 
Comparison, Weighted Evaluation (which consists of the Criteria Weighting Process and 
Matrix Analysis), and the Analytic Hierarchy Process (AHP). It also provides an idea 
about Expert Choice Software which is designed on the basis of A] HP and will be used in 
the final screening of the procurement systems selection model. 
Chapter Seven sets out the research design which details the research model parameters 
and the proposed hypothesis to be investigated. The methods of analyzing the data for the 
proposed questionnaire will be discussed along with the methods of data collection and the 
types of population selected. 
Chapter Eight presents an analysis of results of the questionnaire which was designed to 
gather the necessary data related to the Proposed Procurement System Selection Model 
and also to obtain the response of the public client towards the model compared with the 
current practice of procurement system selection. 
Chapter Nine summarizes the main findings of this research and outlines proposals for 
further research in this area. 
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CHAPTER TWO: CLIENT NEEDS IN THE CONSTRUCTION INDUSTRY 
2.1 INTRODUCTION: 
Construction projects are one of the most complex and difficult industrial undertakings. 
They require management skills of a high order and they are sometimes undertaken by 
contractors with little experience in management. 
To build a structure fit for its objective, right first time, and to specified quality standards 
which satisfy the clients cost, time and other needs, requires not only planning, designing, 
budgeting, controlling and full commitment to an overall project management, but also the 
application of the right procurement system within the context of a project requirements, 
client's needs and other related factors. 
Total Quality Management (TQM) has become one of the most important forces leading 
to organizational success and company growth in construction industries and other 
markets. TQM is a complete management philosophy which aims at the continuous 
participation and cooperation of all its members in the improvement of the quality of its 
products, services, activities and finally its basic objectives. 
One of the key elements of TQM is to satisfy the client's needs and project objectives. In 
order to satisfy the client, massive effort is needed to define the client's needs. In the 
construction industry, one of the major problems in implementing TQM, is its entirety to 
specify the client's needs and to develop a clear methodology to implement these needs in 
the project. The success in determining the client's needs is a key factor in achieving 
TQM. The selection of the most appropriate procurement system to be adopted in a 
specific project is a key factor in ensuring that the client's needs are implemented. 
The purpose of this chapter is to establish the basic needs of clients in the construction 
industry worldwide and the public clients' needs in Saudi Arabia in particular. This is an 
important step in the development of a systematic approach for selecting a project 
procurement system. In addition, the volume of the construction activities carried out by 
public sector in the Kingdom of Saudi Arabia is presented. In this Chapter the following 
topics are discussed: 
1. Review of the major client needs of construction industry clients; 
2. The determination of the level of importance assigned to each identified need; 
3. The relationship between the clients' needs and the procurement methods; 
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4. The identification of the public spending on the construction industry in Saudi Arabia; 
5. The major objectives, policies and programs governing the construction sector as stated 
in the latest Development Plan for Saudi Arabia. 
2.2 REVIEW OF CLIENT NEEDS IN THE CONSTRUCTION INDUSTRY: 
In the construction industry, different clients have different needs with respect their 
projects and it is of primary importance for all parties involved in the design and 
construction process to determine these needs. Once a client's needs are identified, then it 
is the responsibility of the client team to select the most appropriate procurement system 
that best addresses those needs and satisfies the projects requirements. A number of 
studies have been conducted in the last twenty four years which identify the basic needs of 
construction clients. The clients' needs in the construction industry cited from different 
literature sources are presented. 
In 1974 The National Economic Development Office on the behalf of the EDC for 
building, prepared a booklet titled "Before You Build" What a Client Needs to Know 
About The Construction Industry. The booklet addressed the issue of clients' 
responsibilities in the construction industry and identified the four main aspects to be 
included in the client brief to be prepared by the project team, these were: 
1. A list of all activities to take place in the project; 
2. A budget for the project covering the building and the surrounding works; 
3. A program for the project covering both the design and the construction phases; 
4. A description of the control procedures to be used to maintain the project within the 
assigned plan and budget. 
The detailed brief is used to prepare alternative schemes which meet the client's needs , 
each with detailed estimates. The evaluation of each scheme depends upon a number of 
factors, the most important being efficiency of the layout, construction time, quality, and 
initial and maintenance costs. 
The Wood Report (1975) revealed the results of case studies of 50 projects which clearly 
indicated that clients were interested in the criteria of initial cost, running and maintenance 
costs, quality, time functionality and aesthetic value of the building as the basic elements 
of a successful project. 
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The Three Books by Aqua Group (1975), Tender and Contract, Pre-contract Practice and 
Contract Administration, have been considered as standard works on good practice for 
project management. In the first book, they identify the fundamental factors to be 
considered in the selection of a contractor and the type of contract to be used. These 
factors are: 
1. The economic use of building resources; 
2. The assessment of the contractor's contribution in relation to the design and speed of 
construction; 
3. The incentives to make production cost savings and their control; 
4. Continuity of work in all aspects; 
5. Risk and the assessment of who should take it. 
These factors should be related to the client's needs which can be achieved by resolving 
the problems of Cost , 
Time and Quality (eternal triangle). These three elements mostly 
contradict each other, which dictates that one must take precedence over the other two 
needs. 
Dickinson (1979) and Mackenzie (1979) highlighted the role of the clients in project 
management. Both authors feel that all the professionals involved need to take new look at 
the client's viewpoint and to consider whether the existing procurement methods will 
remain relevant in the future. Dickinson identified the clients' needs as follows: 
1. The client wants the job on time; 
2. The client wants the job for the contract price; 
3. The client wants the job to conform to his expectation and requirements; 
4. The client wants professional assistance; 
5. The client wants to be in a legal contractual situation; 
6. The client wants financial control. 
Bennet and Flanagan (1983) defined the typical client's requirements, which can be 
summarized in the following: 
1. Building function; 
2. Quality as a function of price; 
3. Speed of construction; 
4. Balance between capital cost and long-term ownership costs; 
5. Identification of the risks associated with the project; 
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6. Accountability in the public sector; 
7. Design innovation; 
8. Maximizing taxation benefits; 
9. Flexibility; 
10. The reflection of the client's image and activities; 
11. Maintenance and running costs; 
12. The operation of the existing building during the construction; 
13 
. 
Involvement. 
In 1983 The Faster Building for Industry Report was initiated from research carried out 
mainly to established clients' attitudes to the timing and speed of their projects. It stated 
that " very few customers were interested in speed per se or had explicitly considered the 
influence of time on costs and returns from the project. In principle, they were not 
prepared to pay for exceptionally fast construction projects. They wanted good value 
building at the right time but as a rule they were more vague in their notions about time 
than about any other aspect of building". 
In addition to the above factors, clients were mostly concerned with the quality of the 
relationships with all the parties involved in the project. It is generally believed that, what 
strikes in the mind of the client is not the early completion of the project or how much has 
been saved, but the memories of parties who participated, contentment and trust or, 
conversely of arguments, conflict and distrust (Ward et al., 1991). 
Nahapiet and Nahapiet (1985) reported research findings, which demonstrated that the 
smoothness and efficiency of the contractor during the construction stage plays an 
important role in fulfilling clients' needs and this ultimately effects the clients' judgment of 
the level of success. 
The Construction Industry Institute (1986) Publication entitled " Impact of Various 
Construction Contract Types and Clauses on Project Performance" aimed to identify the 
impact of various contract types on project performance and to recommend which 
remedial measures where feasible. The results of their study demonstrated that a 
successful contracting strategy must take into account the fundamental views, motivations, 
and incentives of both owner and the contractor. It may be helpful to identify the basic 
needs of clients and contractors. Clients want to minimize total project cost, meet 
completion schedules, avoid accident and injuries, and meet quality requirements. 
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Contractors generally focus on maintaining a satisfactory profit and preserving business 
with the client. 
Ashley et al., (1987) investigated the determinants of success of the construction project. 
The results of their study showed that there are six criteria considered to be of primary 
importance in measuring success these were budget, scheduling, client satisfaction, 
functionality, contractor satisfaction, and project manager / team satisfaction. 
Peters (1987) raised the important question of how can an engineer have a client-based 
practice and he answered this question by addressing five other questions: (1) Why is it 
important to know the client?, (2) Who is the client?, (3) What is in it for you to be client- 
based?, (4) How do you become client-based?, and (5) How do you stay client based? 
Once these questions have been answered, clients will be interested in productivity, 
profitability, and in improving their relationship with the project parties. To become client- 
based, the engineer needs to invest time to know the clients' needs and to remember the 
three key rules of being client-based listen, listen, and listen. Identifying the required 
quality, the reasonable cost, and the appropriate time are the most important factors for 
client satisfaction. 
In 1988 The Building Economic Development Committee's sister report Faster Building 
for Commerce, drew on 60 case studies, detailed information on 260 other projects and a 
statistical analysis of 8000 projects. It indicated that clients need to minimize the risks 
associated with their projects in order to achieve the required functionality of the 
individual building. Time of construction and quality standards were often high and very 
demanding. Flexibility of the design during construction and cost were important criteria. 
In 1988 The Center for Strategic Studies in Construction, prepared a report on the future 
of the building industry in the UK. The report indicated that the modern clients are more 
sophisticated, which automatically influences their basic needs. The report shows that in 
addition to the three basic needs (time, cost and quality), clients want the following criteria 
to be considered during the construction stage: 
1. Value for money; 
2. Running and maintenance costs; 
3. Allocation of responsibilities; 
4. An early indication of a firm price for the project; 
5. An early start on the construction work; 
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6. Motivation and cooperation. 
Baker (1988) presented a number of lessons to be learned from seven examples of project 
failures. The following are examples of the lessons to be learned: 
1. Do not assume what the client needs; 
2. The project life cycle is the life cycle of the entire project; 
3. Obtain at the outset the genuine participation and commitment of the people who will 
be most affected by the project. 
Quality, costs, environmental issues and time are the most important elements to be 
considered if failure of the project id to be avoided. 
Carroll (1989) reviewed the elements of project success and included compatible 
objectives; key leaders; and project strategy. He emphasized the need for the client to 
prioritize safety, quality, schedule, cost, administrative requirements, and social and 
regulatory requirements in order to establish the relative importance of the specified needs. 
Once this prioritized list has been established, it must be transformed to appropriate 
contract and planning documents which reflect the client's expectation for the new 
project. 
The idea of interdependencies and the interaction of the client's objectives is also 
addressed by Ward et al., (1991). The client hopes to maximize quality, flexibility and 
cooperation and to minimize cost, time, risk and hassle. Ward et a1., suggested that there 
should be a trade-off between levels of attainment on each objective when setting the 
goals for attainment on the project objectives. Unfortunately, the use of trade-offs in most 
projects is complicated by uncertainty about the nature of interdependencies between the 
different value for money criteria. Faced with this, clients and contract parties should 
adopt a pragmatic approach to setting the project objectives. 
In 1991 Cook discussed clients' needs in the construction industry. He reported that there 
are many aspects of a building project that a client may consider such as initial cost, 
running costs, location, size, style, appearance, shape, and quality and that each client 
weights these aspects differently reflecting their organization's strategy. 
Rosenau (1992) initiated the concept of the triple constraint (performance specification, a 
time schedule, and money) as a project definition and identified some obstacles to 
satisfying it. He indicated that successful project management means accomplishing the 
performance specification on or before the time limit and within the budgeted cost. 
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Unfortunately, the triple constraint is very difficult to satisfy because most of what occurs 
during any project tends to affect negatively the required specification and delays the 
project so it falls behind the proposed construction time, which ultimately increases the 
total cost of the project. He explained that it is normal for the triple constraint to change 
its parameters during the course of the project. 
Chase, (1993) highlighted the importance of the application of TQM to the construction 
industry. He found that there are ten elements that are the basic ingredients of TQM as 
practiced by both design and construction firms. One element of his model is customer 
satisfaction. He emphasizes the need to define the customer's needs and wants, 
transforming these needs into accurate plans and specifications, and performing 
construction in such a way that customer's expectations are met. Engineering firms have 
produced significant savings as a result of helping customers to define their needs better. 
Day, (1994) discussed an interesting issue related to clients' needs. He stated that clients' 
needs at the inception stage of the project might have equal importance to him, but this 
might change during the construction stage. It is a matter of judgment by the project 
manager as'to whether the design team is always aware of any relaxation which the client 
may be proposing to make. 
In 1995 Neale established the client performance functions which are necessary to satisfy 
the client's performance objectives, relating to the planning, design and construction of the 
project and finally the financial control systems. He formulated a generalized model (by 
functions) from which any professional will be able to generate his own function 
structures. The client performance functions might include the following: inception, 
design, finance, contract, construction performance and commissioning. For performance 
function, clients need to establish a quality plan to be achieved in the project and a 
preliminary cost plan. 
In 1995 Halpin et al. discussed the necessity for design and construction firms to 
understand international customers and their needs in order to strategically plan to meet 
those needs. Halpin et al identified the trends related to the future needs of international 
client firms that use engineering and construction services. A number of recurring themes 
were identified, during their interviews, that indicated the evolution of a changing 
relationship between contractor and international client. The themes most often cited 
were: integrated perspective, customer focus, strategies for the future, environmental 
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sensitivity, industry/government cooperation, efficient resource utilization, execution 
efficiency, continuous improvement, flexible structure and management. They concluded 
that there should be a quality philosophy and TQM plan that supports the quality 
objectives of the client. 
In 1995 Uff and Odamas identified the clients' role in the construction industry. In this 
regard, they raised an important question related to the clients' needs which is how often 
in practice are the clients' requirements fully met? The answer to this has to be that 
clients' needs are mostly not achieved in every respect. The client has his own specific 
needs: 
1. Timescale: Delivery time; 
2. Funding: Price, running costs and availability; 
3. Quality: Appearance, performance, reliability, suitability and comfort. 
Uff and Odamas concluded that these factors shaped both the building itself and the most 
suitable procurement method. The relative importance of these criteria is influenced by 
the type of project, time, and most important the categories of client. 
The Construction Owner Association of Alberta (COAA) organized a workshop on 
"Construction Best Practice" in May 1996 in Edmonton, Alberta. Peter D. et al., presented 
a study for an updating and enhancement of the COAA workshop. In their work, emphasis 
was given to current contracting philosophies, strategies, method of execution, tendering 
process, and techniques such as incentives, proactive labor relations management, 
proactive safety enhancement, quality and productivity enhancement, team building, and 
constructability. They also identified problem areas and determinants of success in the 
execution of projects. The study was conducted using questionnaires and interviews with 
the key personnel in a broad cross section of owners, contractors, and engineers in 
Alberta. The paper presented a summary of the questionnaire replies which related to the 
owners' expectations toward project objectives. Question No. 2 of the questionnaire 
discussed the objectives that the client considers to be the performance determinants of 
success for a project. Generally, scope, schedule, budget and quality were identified as the 
major performance determinants. Other measures of successful project included: facility 
meets needs and client satisfaction. In the light of the findings of this study, they 
recommended a set of guidelines to be followed and an important one was the need to 
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apply TQM principles in the construction project and that the "Customer" concept needs 
to be ingrained in the construction process. 
Russell (1996) listed clients needs from the broadest in scope to the most specific. 
Maximization of profit, market share, goodwill, and future growth represent typical global 
needs for private clients. The global needs of public clients consist of providing services 
and facilities that meet the intended uses within the assigned budget and time. The internal 
project specific objectives consist of cost of the project, time, attributes of the final 
project, and safety. 
The Working Group Two of the Construction Industry Board (1997) developed a strategy 
plan for the project to be executed with the presence of the client or his sponsor. This will 
require the sponsor to develop an early statement of the client's needs firstly in a strategic 
brief and eventually in a full project brief to the project team. They discussed the most 
suitable procurement system to carry out the project and the relative advantages and 
disadvantages of different procurement systems for the particular project. This requires the 
project sponsor to clearly clarify and prioritize the client's objectives including- 
" Time: How soon is the completed project needed? 
" Cost: How important is it to know the final cost before construction starts? 
" Quality: What level of quality is required? 
" Complexity: What level of technical complexity is necessary? 
" Flexibility: How likely are changes in the client's requirement during the project? 
Does the client wish to defer some decisions for as long as possible? 
9 Risk: What risks are the client willing to bear? 
" Involvement: How great a part does the client, through the project sponsor, wish to 
play. 
Table (2.1) presents a summary of the previous studies showing client basic needs from 
1974 until 1997. 
Table (2.1): Client's Needs in the Construction Industry (year 1974 until 1997) 
REFERENCES YEAR CLIENT CLIENT'S NEEDS COMMENT 
TYPES 
The National Economic 1974 Public client Time, Quality, and initial and maintenance costs Emphasis on design 
Development office phase 
Wood Report (building 1975 Public client Cost, Running and maintenance costs, Quality, Time, Functionality, 
Economic Development Aesthetic value of the building 
Committee) 
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The Aqua Group 1975 Public client Cost, Time, and Quality 
D. J. Dickinson 1979 Public client Job on time, Job for the contract price, and Job to conform to client 
expectations and requirements 
W. J. Mackenzie 1979 Public client Time, Price, and quality 
Bennett, J. and Flanagan, 1983 Public client Building function, Quality, Speed of construction, Balance between 
R. capital and longterm ownership and long-term ownership costs, Risks, 
Accountability, Design innovating, Maximizing taxation benefits, 
Flexibility, The reflection of client's image and activities, Maintenance 
and running costs, Existing buildings operation, and Involvement 
Building Economic 1983 Public client Time, Quality, and Initial costs 
Development Committee 
Faster Building for 
Industry 
Walker, A 1984 Public client Initial and running costs, Time, and Quality Weighting of these 
criteria is presented in 
figure (2.1) 
Nahapiet and Nahapiet 1985 Public client Smoothness and efficiency of the contractor during construction 
The Construction Industry 1986 Public client Minimization of total project cost, Meeting completion schedules, 
Institute, Contracts Task Avoidance of accidents and injuries, and Meeting quality requirements 
Force 
Ashley, D. B. at al. 1987 Public client Budget, Scheduling, Client satisfaction, and Project manager/team 
satisfaction 
Lee A. Peters 1987 Public client Quality, Project Cost, and Time 
The Building Economic 1988 Public client Value for money, Running and Maintenance Costs, Allocation of 
Development Committee's responsibilities, An early indication of a firm price for the project, An 
sister report Faster For early start on construction work, and Motivation and cooperation. 
Commerce 
Bruce V. Baker 1988 Public client Quality, Project Cost, Environmental issues, and Time 
James R. Carrol 1989 Public client Safety, Quality, Schedule Cost, Administrative requirements, and Social 
and regulatory requirements 
Shamil G. Naoum 1989 Public client Pre-construction time, Construction time, Total time, Speed of 
construction, Unit cost of building, Time overrun, Cost overrun, and 
Client satisfaction 
S. C. Ward at al., 1991 Public client Maximization of quality, Flexibility and Assistance in seeking 
Minimization of Cost, Time Risk and Hassle 
Michael J. B. at al., 1991 Public client Overall cost, Time taken, Value of money, Commitment and 
involvement, Communication and co-ordination, Suitability for user, 
Functional working, Overall Quality, Physical disruption caused, and 
Professional team performance 
Anderw E. Cook 1991 Public client Initial cost, Running costs, Location, Size, Style, Appearance, Shape, 
and Quality 
J. W. E. Masterman 1992 Public and Certainty of completion date, Value for money, Desire to be involved Average rating, by 5 
private clients and informed, Certainty of final cost, Accountability, categories of client, of 
Elimination/reduction of financial risk, Lowest possible tender, Single- criteria for the project 
point responsibility, Shortest design and construction period success is presented in 
figure (2.2) 
Milton D. Rosenau, Jr. 1992 Public client Performance specification, Time schedule, and Money 
G. W. Shase 1993 Public client Quality, Time, Money, and Motivation 
David W. J. Day 1994 Public client Cost, Running and maintenance costs, Quality, Time, Functionality, and 
Aesthetic value of the building 
R. Neale 1995 Public client Inception, Design, Finance, Contract, Construction Performance, and 
Commissioning 
Daniel W. Halpin at al., 1995 Public client Integrated Perspective, Customer Focus, Strategies for the future, 
Environmental sensitivity, Industrylgovernment cooperation, Flexible 
structure, and Management 
John Uff at al., 1995 Public client Timescale, Funding, and Quality (appearance, performance, reliability, 
suitability, and comfort) 
Sayed A. at al., 1995 Public client Cost, Time, Quality, Client orientation, Communication skills, and 
Response to complaints 
Simont at al., 1995 Public client Function, Safety, Economy, Runningimaintenance costs, Flexible to 
uses, Time, and Quality 
Peter D. at al., 1996 Public client Scope, Schedule, Budget, and Quality 
Jeffery S. Russell 1996 Public and Private client needs: Maximization of profit, Market share, Goodwill, 
private clients and Future growth (Global needs). Public client needs: Providision of 
services and facilities that meet the taxpayers' needs as closely as 
possible (Global needs). Private and Public client needs: Cost of the 
project, Time, Attributes of finished product (Maintainability and 
Reliability), and Safety achieved during construction (Internal project 
needs) 
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The Working Group Two 1997 Time, Cost, Quality, Complexity, Flexibility, Risk, and Involvement 
Of The Construction 
Indust Board 
2.3 THE RELATIVE IMPORTANCE OF THE CLIENT NEEDS: 
Different clients place different weights on their basic needs to be achieved during the 
design and construction phases of the project. The benefit of adopting a clear approach to 
identify client objectives on a construction project is clearly highlighted by Walker (1984). 
He concluded that the client hopes to have a project looking and functioning as anticipated 
and that provides a reasonable return for the money expended. These general objectives 
can be transformed if attention is concentrated on the following factors- 
" Cost: Initial expected capital cost and the expected running costs. 
" Time: Expected time required for the project to be constructed. 
" Quality: Expected quality described in the contract documents (figure(2.1)). 
Masterman (1992) discussed in depth the clients in the construction industry and their 
needs in terms of achieving success in implementing their projects. He carried out a survey 
of approximately 50 large industrial and commercial clients. The respondents were asked 
to rate in order of importance a list of criteria that they considered essential to project 
success. Figure (2.2) shows the results in graphical form for five common categories of 
client. These categories are: public experienced primary client, public experienced 
secondary client, private experienced primary client, private experienced secondary client, 
and inexperienced secondary client. Masterman established that different categories of 
clients have different priorities when selecting secondary criteria. Finally, he identified the 
client's primary criteria for project satisfaction, which are: time, cost and 
functionality/quality. These three basic needs do not reflect the important secondary 
criteria which have been identified from the previous literature review. On the basis of the 
three primary needs it is likely that the most common secondary criteria for the clients are: 
1. Time 
1.1 Completion date; 
1.2 Early commencement of construction activity; 
1.3 Design proposals to be submitted expeditiously; 
1.4 Rapid rectification of defects. 
20 
2. Cost 
2.1 Cost estimates; 
2.2 Functionality and quality at the right price; 
2.3 Ease of accountability; 
2.4 Tendering cost 
2.5 Reduction of risks and cost and time overruns; 
2.6 Maintenance and running costs. 
3. Functionality and quality 
3.1 Suitability for purpose; 
3.2 Reliability and durability of design; 
3.3 Guarantees; 
3.4 Originality of the design; 
4. General 
4.1 Involvement; 
4.2 Allocation of responsibility; 
4.3 Flexibility to accept changes during construction; 
4.4 Consultant involvement; 
4.5 Motivation and cooperation. 
Figure (2.1): Client's Primary Objectives, Typical Weighting of Factors 
0 
CLIENT'S CRITERIA UNIMPORTANT DESIRABLE IMPORTANT VERY IMPORTANT 
From 0%to 25% From 25%to 50% From 50%to 75% From 75% To 100% 
1. QUALITY (45 %) 
1.1 Technical Standards (15 %) 
1.2 Functional standards (25 %) 
1.3 Aesthetic Standards (5 %) 
2. PRICES (35 %) 
2.1 Capital costs (25 %) 
I!! 
2.2 Life-cycle costs (10 %) 
3. TIME (20 %) I I 
Source: Walker (1984) 
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Figure (2.2): Average Rating, by Clients, of Criteria for Projects Success 
CLIENT'S CRITERIA 
% SIGNIFICANCE 
UNIMPORTANT DESIRABLE IMPORTANT VERY IMPORTANT 
From 0% to 25% From 25%to 50% From 50%to 75% From 75% To 100% 
1. Certainty of completion date 
Lowest possible tender 
Lowest possible tender 
Certainty of completion date 
Accountability 
Certainty of completion date 
2. Value for money 
Accountability 
Certainty of the final cost 
Desire to be involved and informed 
Certainty of completion date 
Desire to be involved and informed 
3. Desire to be involved & informed 
Value for money 
Certainty of completion date 
Certainty of the final cost 
Value for money 
Value for money 
4. Certainty of final cost 
Desire to be involved & informed 
Value for money 
Value for money 
Certainty of final cost 
Eliminationlreduction of final risks 
5. Accountability 
Single-point responsibility 
Desire to be involved & informed 
Eliminationireduction of final risks 
Lowest possible tender 
Flexibility to change design 
6. Elimination/reduction of final risks 
Certainty of final cost 
Shortest design constr. period 
Lowest possible tender 
Single-point responsibility 
Accountability 
7. Lowest possible tender 
High quality archit. & innovation design 
Accountability 
Accountability 
Elimination/reduction of final risks 
Certainty of final cost 
8. Single-point responsibility 
E liminationlre duct ion of final risks 
Single-point responsibility 
Shortest design constr. period 
High quality archit. & innovation design 
Shortest design constr. period 
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CLIENT'S CRITERIA 
9. Shortest design constr. period 
Flexibility to change design 
Flexibility to change design 
Single-point responsibility 
Desire to be involved and informed 
Lowest possible tender 
10. High quality archit. & innovation design 
Shortest design constr. period 
High quality archit. & innovation design 
Flexibility to change design 
Shortest design constr. period 
Single-point responsibility 
11. Flexibility to change design 
Certainty of completion date 
Eliminationlreduction of final risks 
High quality archit. & innovation design 
Flexibility to change design 
High quality archit& innovation des. 
% SIGNIFICANCE 
UNIMPORTANT DESIRABLE IMPORTANT VERY IMPORTANT 
From 0% to 25% From 25% to 50% From 50% to 75% From 75% To 100% 
Ii 
I 
Source: Masterman (1992) 
KEY: 
Average criteria, by clients, for project success 
Average rating of criteria by public experienced primary construction 
Average rating of criteria by public experienced secondary construction 
Average rating of criteria by private experienced primary construction 
Average rating of criteria by private experienced secondary construction 
Average rating of criteria by private inexperienced secondary construction 
Simont et al., (1995) conducted a study to evaluate clients' needs and responsibilities in 
the construction process. The survey aimed to establish and rank the fundamental needs of 
the clients and evaluate the relative importance of these needs. They defined the following 
fundamental needs of the clients in the construction industry as: function, safety, economy, 
running/maintenance cost, flexibility of uses, time and quality. The results of this study 
indicated that functionality of the building ranked as the most important fundamental for 
need developers, and private and public clients ranked this first. Safety (which includes 
safety during construction stage and afterwards) was identified in the survey and ranked 
second. Quality ranked third overall and this is probably because after securing the 
functionality and safety needs, this is the next objective that clients most desire in their 
building. The remaining needs ranked according to their importance to clients are as 
follows: time, economy, running/maintenance cost and flexibility of use. Furthermore, the 
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study aimed to establish and rank clients' responsibilities in achieving their needs using the 
success factors identified by Morris and Hugh (1986). These success factors are: 
" Project definition/formulation 
" Planning and design 
" Political/social factors 
" Schedule duration and 
" Schedule urgency 
" Finance 
" Legal agreement 
" Contracting 
" Project implementation/management 
" Human factors 
The results of Simont's study revealed that the important client responsibilities as 
perceived by the clients themselves are: planning/design, project finance, project 
implementation and management, and project definition/formulation. Finally the study 
concluded that all clients are willing to be actively involved in their projects, particularly 
the inexperienced clients. 
Syed and Roozben (1995) developed a research study to study the major factors 
influencing client satisfaction in the construction industry. Cost, time and quality, client 
orientation, communication skills, and response to complaints form the basis of their 
proposed client satisfaction model. The study showed that all factors are not perceived to 
be equally important by the clients. Specifically, two of the client satisfaction factors, 
client orientation and quality, showed significant differences. 
Based on the literature review, a comprehensive list of the clients' needs was developed 
which is divided into four major categories with minor sub needs. These categories are 
total cost of the project, time, quality and general needs. The relative importance of these 
needs was established based on the previous studies. The methodology used is to 
construct a scoring matrix. 
The scoring matrix was established to measure how important each of these needs is to a 
client. When listed on the criteria weighting process format each was assigned a letter of 
the alphabet. These assigned letters are used to compare A against B, A against C, and so 
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on, as the criteria scoring matrix is filled out. When selecting between two criteria, the 
degree of importance of the selection can also be indicated. The preference or importance 
of one criterion decision over another can be major, medium, minor or none, and points 
are assigned from 3 to 1 depending on the degree of preference. When all comparative 
evaluations have been made the raw scores for each criterion are added according to the 
matrix. The next step is to adjust the raw scores to an assigned weight if desired. In this 
study it was decided to convert the raw scores to a scale of 1-10 with 10 being assigned to 
the criterion with the highest raw score, and the other criteria adjusted accordingly. The 
relative importance of the proposed clients' needs is presented in figure (2.3) and table 
(2.2). 
Figure (2.3): Scoring Matrix of Other Clients 
B 
A AIB 
B 
CDE 
A-2 A-3 A-2 
B-1 B/C BIE 
C CID E-2 
D DIE 
E 
F 
A-1 
B/F 
F-2 
DIF 
E/F 
F 
GHIJKLMN0PQRST 
A-2 A-3 A-1 A-3 A-1 A-2 AIM AM NO AIP A-1 A-1 A-2 A-2 
B-3 B-2 Bll B/J B/K B-2 B/M BIN B/O B/P B-1 B/R B-1 B-1 
C/G C/H 1-2 C/J CIK CIL M-2 N-1 0-1 P-3 0.1 C/R C-1 T-1 
D-2 0-2 DM 0/J D-1 D-2 M-1 ON 0-1 P-1 0/0 0.1 0-1 D(f 
E-2 E-2 EII E-3 E-1 E-1 M-1 EIN E/0 P-1 E/Q E-1 E-1 Eli 
F-3 F-2 F-1 F-1 F-2 F-2 M-1 F/N F-1 F/P F/0 F-1 F-1 F-1 
G H-1 1-3 G/J K-1 L-2 M-3 N-2 N-1 P-3 GIQ R-2 S-2 T-2 
H 1.2 H/J K-1 L-1 M-3 N-2 0-2 P-3 Q-3 R-2 H/S T-1 
1-3 I/K I/L M-1 IN I/O P-2 1-2 I/R I. 1 I/T 
J K-3 L-2 M-3 N-2 0.1 P-3 0-1 R-1 S-1 T-2 
K L-2 M-3 N-2 0.1 P-3 Q-3 R-2 S-1 T-2 
L M-2 UN UO P-2 UQ UR L-1 UT 
M M-2 M-2 M/P M-1 M-1 M-2 M-1 
N N-1 P-1 N/Q N! R N-1 N(T 
0 P-2 0/P R-1 S-1 T-1 
p P-3 P-2 P-2 P-2 
Q Q/R 0-1 Q-2 
R R-1 R-1 
S T-1 
UVWXY 
A-2 A-1 AIW A-3 A-2 
B-1 BN W-2 B-2 B/Y 
CIU CN W-2 C/X C/Y 
0-1 0.1 W-1 0.1 ON 
E! U EN W-1 E-1 E-Y 
F-1 F-1 W-1 F-1 F-2 
U-1 V-2 W-3 G-1 G/Y 
HIU V-2 W-3 H/X Y-2 
I-1 IN W-2 1-2 IN 
U-1 V-2 W-3 J/X Y-1 
U-1 V-2 W-3 K/X Y-2 
L-1 LN W-2 UX LJY 
M-2 M-2 M/W M-3 M-2 
N-1 NN W-2 N-2 N-1 
0.1 U-1 W-3 0-1 ON 
P-3 P-2 P1W P-3 P-2 
0.2 0-1 W-1 0-2 0.1 
R-1 RN W-2 R-2 R-1 
S-1 V-1 W-3 S-1 Sly 
T-2 TN W-1 T-1 T/Y 
U V-2 W-2 U-2 Y-2 
V W1 V-2 V-1 
W W-3 W-2 
X Y-1 
HOW IMPORTANT 
3 Major preference 
2 Medium preference 
1 Minor preference 
0 No preference 
T 
Y 
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Table (2.2): Determining Weights for Evaluation of Other Clients. 
Client criteria 
1. Total cost of the project 
Raw score 
74 
Assigned score 
3.6 
Rank 
2 
1.1 Capital cost A 34 8 3 
1.2 Maintenance cost B 14 3 7 
1.3 Prequalification cost C 1 1 15 
1.4 Cost overrun D 13 3 8 
1.5 Reduction of financial risk E 12 3 9 
2. Time 57 2.1 4 
2.1 Construction time F 22 5 4 
2.2 The early start of construction activity G 1 1 15 
2.3 Planning and designing time H 1 1 15 
2.4 Rapid respond to new client needs I 16 4 6 
2.5 Minimization of interfering activities J 3 1 14 
2.6 Speed of construction K 5 1 13 
2.7 Time overrun L 9 2 10 
3. Quality 118 4.7 1 
3.1 Design reliability and durability M 38 9 2 
3.2 Design innovation N 7 2 11 
3.3 Building systems quarantines 0 7 2 11 
3.4 Suitability for the intended uses P 43 10 1 
3.5 Flexibility Q 17 4 5 
3.6 Building appearance R 6 1 12 
4. General needs 88 3 3 
4.1 Parties' involvement S 7 2 11 
4.2 Allocation of responsibilities T 12 3 9 
4.3 Professional team performance U 5 1 13 
4.4 Co-operation and motivation V 14 3 7 
4.5 Safety W 43 10 1 
4.6 Accountability x 1 1 15 
4.7 Existing building operation / disruption caused y 6 1 12 
2.4 CLIENT NEEDS AND PROCUREMENT METHODS: 
Each client would like to choose the appropriate procurement system to implement his 
project in order to ensure a successful outcome of the project's requirements and to satisfy 
his basic needs. The client team should examine very carefully those needs and project 
requirements and match them to the procurement system whose characteristics are most 
likely to deliver them. There are few articles in the literature that investigate the 
performance of different procurement systems with respect to client's needs. 
A Ph. D. research program conducted by Naoum in 1989 sought to investigate whether the 
means of procurement influenced project performance. Ten factors were identified to 
measure project performance: preconstruction time; construction time; total time; speed of 
construction; unit cost of building; time overrun; cost overrun; and client satisfaction with: 
time; cost; and quality. The author investigated whether there is a significan t difference in 
client criteria for project performance between professional construction management 
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(planning, design, and construction as integrated tasks) and traditional contract (separation 
of design from construction). He concluded that in neither the management nor the 
traditional system lies the solution to all problems facing the construction industry. To 
achieve project success, all the project parties need to match the various organizational 
forms to the client's characteristics, criteria, and priorities with respect to cost, time, and 
quality. 
Attempting to evaluate the tendering procedure and procurement methods on the basis of 
the achievement of objectives is an important issue in the construction industry. The 
choice of the type of tendering procedure is greatly influenced by the nature of the project, 
client objectives and client expectations of the procurement method. The client's 
expectations of procurement methods are based on his previous experience with other 
projects and professional advice from his designing team. This information may be 
misleading, especially if it is derived from the assessment of goal attainment on previous 
projects. Studies which try to draw conclusions about efficiency of different tendering and 
procurement methods are inconclusive (Ward et al., 1991). 
Michael et al. (1991) discussed the recent growth of interest in the strategic decisions 
made by clients as to how to organize and manage their projects. This has not yet been 
matched by a systematic analysis of client's attitudes towards project management. The 
results of their study indicated that there was a slight tendency for private sector clients to 
favor alternatives to the traditional JCT (Joint Contracts Tribunal) form compared to 
public sector clients, whose reliance on that form was particularly pronounced on housing 
projects. They concluded that so far the clients who have experience of the traditional 
method and can make it work for them, then a satisfactory outcome may be all that is 
needed to help guarantee its future use. 
None of the reviewed literature recommended a specific type of procurement system for a 
specific project which has identifiable client needs. There is no one procurement system 
that performs better than all the other types available. At the present time, projects are 
becoming complex and client needs increasingly vary in nature depending on the type of 
client and the environmental and social factors which affect client behavior. Such an 
environment urges the client team to devise a systematic approach for procurement system 
selection in order to successfully match client needs and project requirements with the 
most appropriate characteristics of the available procurement systems. 
27 
2.5 PUBLIC SPENDING ON THE CONSTRUCTION INDUSTRY IN SAUDI 
ARABIA: 
During the last 25 years, Saudi Arabia has experienced an unprecedented construction 
boom attracting construction contractors, consultants, and designing teams from over the 
world. As result of this boom, the construction industry has been a major force in the 
development of the economy in the kingdom. During the second (1975-80), the third 
(1980-85), the fourth (1985-90), and the fifth (1990-1995) Development Plans, the 
construction industry received 48.7% (295 SR Billions), 54.9% (674 SR Billions), 28.2% 
(231 SR Billions), and 30.4% (108 SR Billions) respectively, of the total Governmental 
expenditures. The previously mentioned Development Plans were designed to develop the 
Kingdom's basic infrastructure with the emphasis on promoting the Saudization of the 
construction industry by introducing some regulations and measures to ensure that these 
objectives were clearly followed by governmental agencies (MOP 1970-1990) (table (2.3) 
and figure (2.4)). 
In Saudi Arabia, the government is the major source of construction expenditure which 
accounts for approximately 67% of the Kingdom's construction volume (Bubshait 1992). 
In the Kingdom, the public owner's role in the construction industry is diversified due to 
the fact that the management of projects has not been standardized and seems to be largely 
a function of experience. This has led to differing approaches to project management 
which is also the result of the diversity in the background of different contract parties (Al- 
jarallah 1983)( table (2.4) and figure (2.5)). 
Table (2.3): Governmental Actual Expenditure on Projects During The Development 
Plans 
DEVELOPMENT PLANS EXPENDITURE IN (BILLION)SAUDI RIYALS 
1970-1975 31 
1975-1980 295 
1980-1985 674 
1985-1990 231 
1990-1995 108 
Source: ( AODP 1991) &( FDP 1990) 
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Table (2.4): Governmental Revenues and Expenditure (Actual) in Billion Saudi Riyals 
Years Total Revenues Total Expenditures Project Expenditure 
1970 6.626 6.307 2.287 
1971 9.380 7.174 2.775 
1972 13.205 9.231 3.948 
1973 27.300 14.146 7.092 
1974 70.023 26.762 14.922 
1975 104.684 59.184 32.022 
1976 124.096 97.739 50.766 
1977 137.218 127.042 63.050 
1978 135.000 146.557 67.327 
1979 184.739 175.077 81.887 
1980 307.063 220.763 129.684 
1981 372.132 273.321 167.717 
1982 292.225 264.272 155.861 
1983 224.200 241.411 119.944 
1984 186.395 227.294 100.856 
1985 146.290 197.031 73.031 
1986 102.531 174.709 51.804 
1987 103.811 173.526 46.800 
1988 104.719 134.850 32.518 
** 1989 114.600 149.500 36.557 
** 1990 154.721 210.430 
**1991 161.879 266.370 
** 1992 165.400 232.500 
**1993 169.150 196.950 
** 1994 160.000 160.000 
Source: SAMA Annual Reports, various issues 
** Budgeted 
Project expenditure from 1990 until 1994 can't be traced 
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FIGURE (2.5): GOVERNMENT REVENUES AND EXPENDITURES (ACTUAL) 
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2.6 THE CONSTRUCTION INDUSTRY IN SIXTH DEVELOPMENT PLAN: 
As highlighted in the Sixth development Plan 1415-1420 A. H. (1995-2000 A. D), the 
development strategy in the construction sector will be implemented through the following 
objectives, policies and programmes: 
2.6.1 Objectives: 
The main objectives for the construction sector during the Sixth Plan are as follows: 
1. To develop the technical skills of Saudi manpower in the fields of the construction 
sector and to increase their share of total manpower; 
2. To adapt the construction activity profile of government agencies to the planned 
structural changes with due emphasis on project management and supervision, 
maintenance and renovation; 
3. To increase the participation of Saudi contractors and engineering consulting offices in 
implementing and maintaining construction projects during the Sixth Plan; 
4. To raise efficiency and quality standards throughout the construction sector; 
5. To support the expansion and dissemination of scientific research in construction- 
related activities; 
6. To support the ongoing development of the local building materials industry and other 
national products linked to construction sector needs. 
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2.6.2 Policies: 
The following policies will contribute towards the achievement of the development 
objectives for the construction sector during the Sixth Plan: 
1. The capacities of all technical education, vocational training and specialized 
polytechnic institutions will be expanded to increase the supply of technically skilled 
Saudis in line with the construction sector's needs; 
2. Appropriate incentives will be introduced to encourage the private sector to employ 
and train more Saudis in the building materials industry and in construction services; 
3. Financial support will be made available to small and medium-sized entrepreneurs in 
the fields of building materials, industry and construction related services at the 
foundation stage of their enterprise; 
4. In cooperation with other relevant agencies, the central office for construction in the 
Ministry of Public Works and Housing (Central Construction Bureau) will contribute 
to raising the level of business intelligence about the construction sector, conducting 
applied research and studies and making them available to the private sector. 
2.6.3 Programmes: 
1. Laboratory Tests: This programmes aims to define and evaluate the role of the 
Ministry of Public Works and Housing (MOPWH) laboratory and to intensify the 
cooperation and coordination with other public testing institutions. 
2. Contractor Classification: This programme will continue the classification of 
contractors by assessing the activity and contract implementation capability, and will 
start a consultants classification scheme in coordination with related agencies, thereby 
helping to raise productivity. 
3. Information Center: The MOPWH will contribute to the creation of a comprehensive 
database on the construction sector, including information about housing, contractors 
and consultants. 
4. Studies and Technical cooperation: This programme aims to provide the necessary 
technical assistance to implement the functions of the Deputy Ministry for Public 
Works and the Deputy Ministry for Contracts Classification. 
5. Construction: This programmes aims to complete ongoing projects, to relocate 
laboratories and modernize their equipment. 
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2.7 THE PUBLIC CLIENT'S NEEDS IN SAUDI ARABIA: 
As defined in the Manual of Professional Practice (1988) the client can be a user, 
contracting officer, or any party who requests or pays for planning, design, and 
construction services. The majority of Saudi public clients lie within this classification. 
All the Saudi public clients have to follow the Government Tender Laws and Regulations. 
This was issued by the Royal Decree No. M/14, dated March 27,1977 and lately 40 
Articles were issued by Ministry of Finance Ministerial resolution No. 2131/97, dated 
April 23,1977, explaining in detail the basic rules and setting procedures for Government 
purchasing (as well as all subsequent directives and explanatory circulars issued or to be 
issued by concerning authorities). 
Generally, Saudi public clients' objectives are to obtain a high quality project through 
quality contract documents and quality construction. During the construction boom in 
Saudi Arabia (1975-1985), quantity and speed were essential needs, but at the present 
time, cost and quality are much more important (Bubshait, 1992). Ministries will be 
increasingly focusing on quality and cost as the most important objectives to be achieved 
(Moe 1986). Chapter seven will present the results of a field study conducted in Saudi 
Arabia to identify the public client's needs and the relative weights assigned to each need. 
2.8 SUMMARY: 
Clients' needs in the construction industry are essential to the success of the project. 
Success or failure in many cases is related directly to the level of client satisfaction. This 
chapter has considered the fundamental role played by clients' needs in the project 
procurement system selection. For any project, clients' needs are required so that an 
appropriate course of action can be taken to achieve them. Needs that the client might 
consider vary from client to client and from project to project. The clients' needs in the 
construction industry are cited from 30 literature sources (1974 until 1997) were 
presented. The following needs are considered to be important by most of the construction 
clients: 
1. Quality 
2. Total cost of the project 
3. General needs 
4. Time 
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This chapter also reviewed public spending on construction in Saudi Arabia and 
highlighted the major objectives, polices and programs that regulated and controlled 
construction activities. 
Clients are advised to set pragmatic needs, so that all the contract parties will exercise the 
maximum effort to achieve them. Because of the relationship between the parties of the 
contract and the interdependencies between needs, clients are encouraged to consider the 
following guidelines: 
1. To define their needs very precisely; 
2. To identify the relative importance of these needs from their perspectives; 
3. All contract parties must be fully aware of client's needs; 
4. The development of clear methodology to achieve the setting needs; 
5. The identification of the risks that the client is willing to bear in each need; 
6. The selection of the appropriate procurement method and tendering procedure that 
will contribute to the attainment of the client's needs. 
The application of the principles of TQM in the project process is recommended to 
achieve the following benefits: 
1. Anticipated claims or disputes will be minimized; 
2. Honest and friendly environment; 
3. Improved communications between client and contract parties; 
4. The encouragement to discuss problems and not hide them; 
5. Client satisfaction. 
Finally, the public client has a tremendous responsibility to ensure that the project 
undertaken is successfully implemented . 
The degree of responsibility that clients practice 
over their project depends on their background in the field of construction. All public 
clients should be involved in the building process in order to achieve their targeted 
objectives. All public clients, whether experienced or inexperienced, have to accept 
certain responsibilities in the process of construction in order to meet the basic needs. 
These responsibilities can be defined as follows : 
1. Financial obligations: Funding of the project is the primary responsibility of the public 
client. 
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2. Project definition: The public client should formulate the objectives of the project 
very clearly and ensure that all project parties involved in the planning, design, and 
construction are aware of these objectives. 
3. Municipal regulations: The public client should be aware of the existing municipal 
regulations and take all the necessary precautions to accommodate them in the 
contract documents. 
4. The required project duration: Project duration refers to the required time allocated 
by the public client for the completion of the project. 
5. Coordination of the project parties: To ensure that all the project participants are 
committed to the overall project objectives rather than getting involved in their 
objectives. 
6. Contracting methods: The client should know the consequences of different 
procurement methods and their implications with respect to the achievement of the 
project needs. 
7. Client supervision team: This refers to the selection of the most qualified team to 
supervise the construction activities. 
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CHAPTER THREE: AN ANALYSIS OF PROJECT PROCUREMENT SYSTEMS, 
CHARACTERISTICS, AND APPLICATIONS 
3.1 INTRODUCTION: 
Chapter two reviewed the clients' basic needs in the construction industry which is 
consider to be an important step in the process of developing a systematic approach to the 
problem of developing a procurement system selection. This chapter presents a detailed 
analysis of the types of procurement system available describing characteristics, benefits 
and drawbacks. This analysis will provide an ideal data bank of procurement systems. 
The choice of project procurement methods available to clients is extremely wide and this 
requires clients to conduct the selection of a procurement method in a systematic and 
objective manner. This requires all the existing procurement methods to be categorized on 
the basis of the fulfilment of the clients' basic needs and the most important benefits and 
drawbacks associated with each procurement method. The objectives of this chapter are: 
1. To analysis the major categories of procurement method, by reviewing the major 
characteristics and the associated benefits and drawbacks of each method. 
2. To identify the levels of use of each procurement system and the driving forces over 
the course of time. 
3.2 CATEGORIZATION OF PROCUREMENT SYSTEMS: 
There are a number of ways in which the categorization of procurement systems can be 
achieved, but Perry's (1985) approach is considered to be the most appropriate as it 
address the interaction between the design and construction process for the selected 
procurement path. Masterman (1992) adapted Perry's original categorization approach, 
which will be used in this study, to establish the different procurement methods and their 
related benefits and drawbacks. The following are the major groupings of categories to be 
addressed in this study: 
1. Separated and co-operative procurement methods; 
2. Integrated procurement methods; and 
3. Management oriented procurement methods. 
Other procurement systems such as Build Own Operate Transfer (BOOT), Build Operate 
Transfer (BOT) and the British Property Federation (BPF) are not consider in this study 
because of the difficulties associated with their application in Saudi Arabia. 
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Figure (3.1) (adapted from Masterman's original diagram) shows the main choices of 
procurement method that are currently available. 
3.2.1 Separated and Co-operative Procurement Methods: 
Under this category of procurement methods the design of the project and the 
construction is performed by different organization and within this category variant 
cooperation exists between client and contractor. This category consist of one main 
procurement method ( the traditional method) and five variants of that method 
(negotiation, two-stage selective tendering, continuity contracts, serial contracts and cost 
reimbursement contracts). These variants were developed to overcome the drawbacks 
associated with the application of the traditional method. 
3.2.1.1 Traditional Method: 
This method of procuring construction works is some times known in the construction 
industry and literature as the Conventional Method. In this method the client hires 
independent consultants (on a fee basis) to prepare the contract documents upon which 
contractors are invited to submit their bids in a competitive manner. The successful 
contractor offer will enter into direct contract( mostly on a lump-sum basis) with the client 
to carry out the construction activities of the project. The common characteristics of this 
method are as follows: 
1. The construction activities follow the completion of the contract documents; 
2. Client and contractor responsibilities are separated; 
3. The contractor is usually paid on a lump-sum basis and client consultant reimbursed on 
a fee basis. 
Benefits: 
1. The overall costs of the project and tendering are minimized, proper competition is 
ensured, and the client has the advantage of selecting of the most appropriate offer 
that satisfies his needs; 
2. The method heavily depends on the priced bill of quantities which provides agreed 
rates between the contract parties in case of disputes; 
3. The degree of securing high quality is more achievable under this method when 
compared to other methods. 
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Drawbacks: 
1. Poor communication between contract parties and problems of buildability; 
2. The separation of the design and construction stages may led to more time 
consumption and confrontation; 
3. Clients will be subjected to contractor requests for additional reimbursement if the 
contract documents were incomplete during the tendering stage; 
4. This method is incompatible with a client new requesting new work during the 
construction stage and this might increase the cost of the project and cause delay. 
3.2.1.2 Variants of the Traditional Method: 
The methods that will be addressed now are all derived from the traditional method 
discussed earlier and differ only in the way in which the client pays the contractor and in 
the selection process. The methods include: Two-stage selective tendering, Negotiated 
contracts, Continuity contracts, Serial contracts, and Cost reimbursable contracts. 
3.2.1.2.1 Two-Stage Selective Tendering: 
A small number of contractors are invited to submit their offers based on preliminary 
contract documents and the successful tenderer enters into a direct contract with the client 
subject to a number of conditions such as: an acceptable level of cooperation with the 
client; an agreed rate for the total project works once the final contract documents are 
prepared; provision of all the necessary advice on buildability; purchasing of project 
material; project scheduling and planning; and detail design. 
Benefits: 
1. Time overruns are minimized in this method when compared to the traditional 
method; 
2. Confrontation is decreased due to the cooperative nature of the method; 
Drawbacks: 
1. In this method the final cost will be subject to changes because of the early selection 
of the contractor; 
2. The client is at risk when this method being used and therefore the client should take 
all the necessary precautions in the selection of the most qualified contractor. 
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3.2.1.2.2 Negotiated Contracts: 
This method is based on the early selection of the contractor either by evaluating the 
contractor's previous performance, or on the basis of competitiveness of a number of 
qualified contractors. This method restricts the discussion to the chosen contractor and the 
process of pricing is established on the basis of a bill of quantities , or on agreed rates 
included in the bill of quantities for a similar project. 
Benefits: 
1. An expected saving of time if this method been used; 
2. The total project costs can be reduced as a result of the early involvement of the 
contractor. 
Drawbacks: 
1. The cost may be higher when compared to other methods; 
2. The client enters a contract with a contractor who has demonstrated an outstanding 
performance from the previous works. Hopefully, the contractor will maintain the 
same performance. 
3.2.1.2.3 Continuity Contracts: 
In this method contractors are invited for the project on a competitive basis and the 
successful tendered enters into direct contract with the client. The contractor will be 
awarded another project if he shows a satisfactory level of performance in the first project. 
The price of the second project will be negotiated using the same rates included in the bill 
of quantities of the completed project. 
Benefits: 
1. Time overruns can be shorter than average (Wood report 1975) ; 
2. Cost overruns are more predictable than average; 
3. Cost variations are low when compared to traditional methods and will be minimized 
very significantly in the second project; 
4. Very competitive rates can be obtained during the tendering stage (Wood report 1975) 
Drawbacks: 
1. The client will be subjected to risk when using this method because of his 
commitment to award the second project to the contractor with no assurance that he 
well maintain the same performance as for the first project; 
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2. This method can only be used if the client has at least two identical projects to be 
constructed at different times; 
3. The benefits and drawbacks of the traditional method are applicable to this method. 
3.2.1.2.4 Serial Contracts: 
Serial contracts consist of a number of projects with designated start and finish dates. 
These projects are similar in characteristics and the client greatly benefits in term of costs 
and time saving by allowing parallel working in different projects. These projects are 
awarded to one contractor on a competitive tender basis and an agreed master bill of 
quantities. 
Benefits: 
1. The performance of this method is found to be outstanding when compared to the 
traditional method for the cost, quality, and time criteria (Wood report 1975) 
2. The contractor and client establish a long-term relationship which greatly contributes 
to the cooperation between contract parties; 
3. The level of performance of all parties improves due to the feedback obtained from 
completed projects; 
4. The contractor secures a continuous workload for a long, period of time which 
motivates him to perform very efficiently to improve his reputation; 
5. Contractors' costs and tender costs are reduced because of the volume of work 
offered by the client. 
Drawbacks: 
1. This method can only be used if the client has at least a number of identical projects to 
be constructed at different times at the same location; 
2. The client will be subjected to risk when using this method because of his 
commitment to award the second project to the contractor with no assurance that he 
maintain the same performance as for the first project; 
3.2.1.2.5 Cost-Reimbursable Contracts: 
As reported in the Guild of The construction Industry Research and Information 
Association (1985) this method has four major divisions: reimbursable (cost-plus) 
contract, target-cost contract, fee contract and management contracting. Masterman 
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suggested that the third and fourth methods should be considered under Management 
contracting and his suggestion seems to be reasonable for appropriate categorization. 
3.2.1.2.5.1 Cost Plus Contract: 
In this method the contractor is appointed on the basis of competition on the fee element 
of the project only, and is paid the actual cost of the work accomplished and an agreed 
fee to cover his overheads and profit. The contractor's fee can be calculated in the 
following ways: 
3.2.1.2.5.1.1 Cost-Plus-Percentage Fee Contract: 
"Under this type of Contract, the contractor is reimbursed for the cost of all work 
performed and is paid a fee based upon the final cost of the work" (Heintzleman 1976). 
"The "Cost Plus a Percentage Contract" is selected when the cost of a project is 
immaterial and the owner desires the best materials and workmanship. 
It is important in this type of Contract to specify the items that are included in the direct 
costs and in the overheads and profits. 
It is also important that a method be established for the owners to audit the contractor's 
expenses. The contractor should be required to establish proper accounting procedures" 
(Chesely 1984). 
Benefits: 
1. "The Cost Plus a Percentage Contract makes it desirable for the contractor to use the 
most expensive materials and methods of installation. The greater the cost, the more 
money the contractor makes. For this reason, the owners get the very best of 
materials and the most expensive workmanship. 
2. The owners are in full control. They may change their mind as to their requirements, 
they may destroy work they don't like, or they may double or triple the requirements. 
These changes are accepted by the contractor. The contractor makes money on 
additions and does not lose actual profit on reductions, though the anticipated profit is 
less. 
3. Work in the field may be started before the plans and specifications are completed. 
The contractor does not have to know very much about the structure to establish a 
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percentage to cover the overhead and profit. The contractor can therefore accept a 
project without seeing the plans. 
Drawbacks: 
1. The main disadvantage of this type of Contract is the excessive cost. For this reason, 
few Cost Plus a Percentage contracts are awarded. 
2. There are several reasons for excessive costs on this contract. One, is that it is to the 
contractor's advantage to increase the cost. The contractor is encouraged to use 
inefficient (time wasting) labour and expensive materials. 
3. At best, labor will not be efficient. It does not take long for the labourer to realize that 
he is working on a Cost Plus a Percentage Contract. The worker will not be pushed 
hard and just automatically slows down. Contractors are apt to place the fast workers 
on a fixed-price construction. This alone can raise the cost, and the contractor has no 
inducement to discourage this" (Chesely 1984). 
3.2.1.2.5.1.2 Cost Plus a Fixed-Fee Contract: 
"The "Cost Plus a Fixed Fee Contract" is the same as a "Cost Plus a Percentage 
Contract", except that the consideration for the contractor consists of an agreed upon 
fixed sum of money rather than a percentage of the cost. This means that the fee for the 
contractor will remain the same even though the final cost of the project may be twice or 
half the estimated cost. 
As the Standardized Maintenance Contract is a combination of the above contracts, it also 
has some of the advantages and disadvantages. 
Benefits: 
There are three major advantages of this type of Contract. First, the total time for the 
project may be reduced by concurrent construction and completion of drawings and 
specifications. Secondly, the contractor's incentive to cut quality is removed. Thirdly, 
changes in work are readily made. 
Drawbacks: 
The major disadvantage of this type of Contract is that the total cost of the project cannot 
be determined in advance. Also, extensive changes in work may require changes in the fee, 
keeping costs low which is largely dependent upon the integrity of the contractor" 
(Heintzelman, 1976). 
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3.2.1.2.5.1.3 Cost Plus a Fixed Fee with a Guaranteed Maximum: 
"Another type of contract is a Cost Plus a Fixed Fee with a Guaranteed Maximum. A 
contractor entering into this type of contract, agrees to build a structure on a cost plus 
fixed fee basis and also agrees that the work will not cost more than a specified amount of 
money. In this respect, this type of contract is similar to the Fixed-Price Contract. 
The main advantage of this type of Contract is that the owner is obligated to pay only a 
specific sum of money. The owner has the privilege of making minor changes in the plans, 
excluding those that would raise the cost of the project above the amount agreed upon" 
(Chesely 1984). 
Benefits: 
"The main advantage of this type of Contract is that a maximum cost is assured. If the 
contractor shares in the savings below the guaranteed maximum, he has an incentive to 
reduce costs. 
Drawbacks: 
One of the major disadvantages of a Guaranteed-Maximum Contract is that drawings and 
specifications must be virtually completed before a contractor is normally willing to 
establish a guaranteed price. Thus, saving in construction time by concurrent completion 
of drawings and specifications is reduced. Also, unless savings are shared, keeping costs 
low is dependent upon the integrity of the contractor" (Heintzleman, 1976) 
3.2.1.2.5.2 Target-Cost Contracts: 
This method has the following characteristics: 
1. Contractors are invited, in a competitive or negotiable basis, on a target cost for the 
project and a fee to cover the contractor's overheads and profit; 
2. The establishment of an agreed procedure on the method to be followed by the 
contract parties to handle any saving or an increase in the project costs. 
Benefits: 
1. This method provides a financial incentive for the contractor to speed up the 
construction process; 
2. It is possible to set a target for the basic client needs such as cost, time, and quality 
and the contractor is paid according to his actual performance to meet these target 
plans. 
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Drawbacks: 
In this method, the final cost of the project remains unclear until the end of the project. 
This consider to be a major drawback over the project with a predetermined cost. 
3.2.2 Integrated Procurement Method: 
This group of procurement methods includes all the methods which integrate design and 
construction of the project as one entity and are performed by one organization. The 
design and build method is the main member of this category and the variants of this 
method such as the package deal, develop and construct, and turnkey methods of 
procurement. 
3.2.2.1 Desijin and Build: 
The following are the common characteristics of this method: 
1. Design and build activities are conducted by one organization; 
2. The design and construction organization is paid on a fixed price basis; 
3. The project should satisfy the client's basic needs. 
Benefits: 
1. The reduction of overall project duration due to the performance of the design and 
construction activities by a single organization (CCMI 1986); 
2. The client only deals with one organization which minimizes disputes between contract 
parties; 
3. The initial and final costs are lower when compared to other procurement methods 
because of the reduction of the design costs because design and construction are 
performed by one organization (CCMI 1986); 
Drawbacks: 
1. The outcome of the method is expected to be diminished if the contractor decides to 
operate in a fragmented system of design and build activities; 
2. The design of the project by this method is expected to be less than the client's 
expectation when compared to other methods. 
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3.2.2.1.1 Fixed Price Contracts (lump-Sum): 
"Fixed-Price Contracts are also referred to as Stipulated-Sum or Lump-Sum Contracts. 
Regardless of which term is used, under this type of contract the work is done for a set 
price, based upon competitive bidding or negotiation" (Heintzleman, 1976). 
Benefits: 
"The three (3) main advantages of Fixed-Price Contracts are: First, their great merit lies in 
the predetermined nature for financial control which is provided by a pre-contract 
agreement rate (Seeley 1987). Secondly, there is an undivided responsibility for the 
project, which rests with the single contractor. Thirdly, the contract is flexible with respect 
to changes" (Heintzelman 1976). 
"Finally, the chief advantage of a Fixed Price Contract is that the owners receive the 
lowest possible price. Competition ensures this" (Rear 1963). 
Drawbacks: 
"There are some disadvantages to a Fixed-Price Contract. An unscrupulous contractor 
may attempt to cut quality to obtain maximum profit, or an incompetent contractor may be 
awarded the contract on the basis of lowest bid. Extra work and changes may be 
overpriced by an unscrupulous contractor. The contractor also has the advantage of being 
on the job site, knows that there is little likelihood that the extra work or changes will be 
awarded to another contractor. Also, special care may be required to obtain complete 
contract compliance" (Heintzleman 1976). 
"Some other disadvantages are: The time involved is considerably longer than it would be 
for some other types of contract. The reason for this is, the plans and specifications have 
to be completed before the project can be advertised for bids. One cannot take bids until 
the contractor knows in detail what they must do and can estimate the price. Where the 
total time to perform a project is more important than price, other types of contract are 
better. The main loss of time is in completing the contract document. It is to the 
advantage of a contractor with a Fixed-Price Contract to finish the work as soon as 
possible (without overtime). A slow job costs the contractor money" (Ayers 1984). 
3.2.2.2 Variants of Design and Build: 
The following are the most used methods within this category: 
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2.2.1. Package Deals; 
2.2.2 The Turnkey Method; 
2.2.3 Develop and Construct. 
These methods will be addressed now in terms of their application, potential, and 
drawbacks. 
3.2.2.2.1 Package Deals: 
This method enables the client to select from a ready designed packages that satisfy the 
urgent demand of the client needs. This method seems to answer the client's request for 
speed in the process of construction but on the other hand the remaining client needs 
might be affected. 
Benefits: 
1. This method allows the client to see real examples of the package he is willing to 
purchase; 
2. The application of this method can contribute to great savings in time and cost; 
3. The method provides a project free of construction defects. 
Drawbacks: 
1. The method does not satisfy all the client's needs; 
2. Design and structural details are not gives the required level of attention compared to 
the design and build method; 
3. The final outcome of this method lacks the desired aesthetic requirement; 
4. In all other characteristics this method is considered to be similar to the design and 
build system. 
3.2.2.2.2 The Turnkey Method: 
The contractor takes all the responsibilities of designing, constructing, and delivering the 
project to the client for operational process. 
Benefits: 
1. The client will be in the position to use his project as soon as the contractor completes 
the required scope of work; 
2. The single point of contact between contract parties is the chief advantage of this 
method 
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Drawbacks: 
1. Experience suggested that the application of this method does not help the client to 
achieve all his needs because little attention is given to formulating a precise brief prior 
to the construction process; 
2. The client is required to exert a high degree of project control compared to other 
procurement systems. 
3.2.2.2.3 Develop and Construct: 
The client appoints a consultant to develop the preliminary design and the contractor is 
asked to prepare the conceptual design, working drawings, and project specifications. This 
method allows the client to be sure that his basic needs are clearly reflected in the brief by 
his consultant before competitive contractors are invited to submit their bids. 
Benefits: 
1. This method is useful where the client has his own consultant to reflect the client needs 
in the preliminary contract documents; 
2. The other positive characteristics of this system are applicable to other integrated 
methods included within this category of systems; 
Drawbacks: 
1. Responsibility for the design of the project can be a point of dispute between contract 
parties; 
2. The other negative characteristics of this system are similar to other integrated 
methods included within this category of systems. 
3.2.3 Management Oriented Procurement Methods: 
In the last 25 years clients are looking for better procurement to respond to the increase 
in complexity in the construction industry and to better transform the needs of the client 
into the project. The methods that have been included with this group of procurement 
methods have characteristics common to all management oriented methods which include: 
management contracting, construction management, and design and manage. Under these 
methods the contractor is considered to be a construction advisor and design and 
construction are treated by one management. 
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3.2.3.1 Management Contracting: 
In this method of carrying out a construction project a contractor is appointed at the 
design stage to provide construction management expertise under the supervision of 
contract team. The contractor is paid on a lump-sum basis or percentage fee. The fee 
comprises a percentage for fixed overheads and profit. The management contractor does 
not perform the construction work by himself . 
The work of the project is divided to 
different packages and several sub-contractors are invited to enter into direct contract with 
the management contractor to carry out the required contract works. The management 
contractor's responsibilities at this stage are limited to the supervision of the 
implementation of sub-contractors in the project site. 
Benefits: 
1. A major advantage of management contracting is the integration of design and 
construction; (Naoum 1994) 
2. Tremendous benefits are achieved by using the contractor's expertise in problem 
solving; 
3. The early relationship between design and construction can lead to time savings; 
4. The client can benefit financially from the early completion of the project (Hayes et al. 
1983) 
5. The involvement of the contractor at the design stage provides the designers with 
valuable advice on matters concerning costs and time; (Mckinney 1983) 
6. This method enables variations on the original specifications throughout the 
construction process without affecting project performance. (Naoum and Langford 
1987). 
Drawbacks: 
1. The application of this method implies a relatively longer time to produce the contract 
drawings and specifications (Standard Form of Management Contract 1987) and 
(Curtis 1989) ; 
2. In this method, the principle risk arises from the absence of a tendered lump-sum price 
from the main contractor prior to construction (Naoum 1992) ; 
3. The final cost of the project is expected to be higher when compared to the traditional 
method or design and build; 
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4. The contribution of the management contractor in the design phase is limited because 
of the quality management contractor personnel and designers' attitudes to accepting 
the contractor's advice (Naoum 1987). 
3.2.3.2 Construction Management: 
The client appoints the construction manager at the inception stage of the project to 
represent the client and be responsible for the overall management of the construction of 
the project. His reimbursement will be in the form of a professional fee and all the 
construction works are carried out by the means of packages which are the result of direct 
contracts between the subcontractors and the client. 
Benefits: 
1. This method provides an ideal atmosphere for contract parties to obtain productive 
results through direct contact and supervision; 
2. The method exhibits a high level of immediate cost control as a result of the client's 
direct involvement with the project and the performances of subcontractors are 
improved because they receive direct reimbursement from the client; 
3. The application of the value engineering by the construction managers is considered to 
be a positive instrument to improve the client's value for money, 
4. This method facilitates direct client involvement in the management of the project 
when compared to other forms of procurement. 
Drawbacks: 
1. The method requires the client to be continuously involved in the management of the 
project at all stages; 
2. There is little evidence to suggest that the use of this method results in large saving but 
it seem to be better than the traditional approach if correctly used, 
3. The final cost remains unknown at the early stage of the project. 
3.2.3.3 Desijn and Manage: 
In this method an organization is selected to carry out the design management of the 
project. The organization can either be a contractor or a consultant. The organization is 
reimbursed by means of a lump sum or percentage management fee with the actual cost of 
the work. All construction work is conducted by mean of packages which are either the 
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result of direct contracts between the client and contractors (consultant) or between the 
design and manage organization and the contractor. There are two variants which can be 
distinguished within this method: 
3.2.3.3.1 Contractor Led Design and Manage: 
The client appoints a contractor on a competitive basis. Usually a small number of 
contractors are invited to bid based on their previous performance. Selected contractors 
for bidding are required to state their lump sum design and management fee and offer a 
maximum price. The client's objective of such an approach is to orient the contractor to 
the management motive instead of the profit motive which is a major drawback of the 
traditional method. 
Benefits: 
1. This method enables the client and the design and manage contractor to form an ideal 
relationship which contributes to project success; 
2. The risk of time delays is minimized and the assigned completion time is unlikely to 
overrun. 
Drawbacks: 
1. Where a guaranteed maximum price is obtained the management contractor's position 
as a client consultant is affected; 
2. There is an increase in the project costs compared to the traditional and design and 
build methods; 
3. There is an increase in the final project costs due to the employment of the supervisory 
staff to provide advice on the financial and contractual aspects; 
3.2.3.3.2 Consultant Led Design and Manage: 
The major difference between this method and the contractor led method is that the client 
enters into direct contract with each contractor leaving the consultant with minimum risk. 
This method is described in the literature as the alternative method of management. 
Benefits: 
1. It enables work to commence on site before the total design has been completed 
(Faster 1980) and (Thomson, 1978) ; 
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2. The fragmented and overlapping nature of this method allows for changes introduced 
by the client. 
Drawbacks: 
1. Cost monitoring and control can be more strictly implemented when applying this 
method than when using other methods of procurement, 
2. The client must commit himself to the risk associated with the project outcome. 
3.3 THE LEVEL OF USE OF PROCUREMENT SYSTEMS AND THE DRIVING 
FORCES: 
Only a few literature references address the level of use of procurement methods and the 
factors that contributed to preferences of client selection for the various available 
procurement systems. 
Rowlison (1986) summarized all of the works conducted prior to the publication of his 
work to find out the way in which the use of the different procurement methods had 
changed over the years. Due to the lack of comparable figures for the level of use of the 
various procurement methods over a given period of time the assessment of the level of 
use of each method and the future trends were made harder to achieve (Masterman 1992). 
Table (3.1) presents summary of survey and estimates of level of use of different 
procurement methods. 
In order to establish more precise figures on the level of use of the procurement methods, 
Masterman undertook a survey in 1988, of clients, architects, and quantity surveyors. 
Respondents were asked to identify, by percentage of project value, the procurement 
methods they had used in the latest year for which such information was available and for 
the 12-month period 5 years prior to this. Table (3.2) presents the results of the study 
which was limited to industrial and commercial projects constructed during 1986 and/or 
1987 and the previous 5 years. The following are the major conclusions that can be drawn 
from the study to demonstrate the pattern of procurement utilization: 
1. The use of conventional systems by all of the respondents had decreased by between 
7% and 14% over the 5-year period which confirmed the trend identified by the 
previous surveys. 
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2. The design and build method had gained in popularity over the survey period, ranging 
from 35% increase in the case of quantity surveyors, 60% as reported by architects, 
and nearly 35% for the clients. 
3. The use of management contracting varied considerably between the surveyed 
groups. Clients reported a decrease in use from 4% to just over 2% and in the case of 
architects there seem to be an increase from nearly 3.5% to 4.5%. Quantity surveyors 
also showed an increase from a comparatively high level of nearly 8% to over 13%. 
4. Design and manage had been used by clients for over 9% of the value of the work 
they had carried out during the latest years. Architects and quantity surveyors 
reported an increase but relatively very low. The relatively high use of this method can 
be justified by the fact that most of the respondents utilized their in-house project 
management expertise to coordinate their own internal designers, or external 
consultants, and package/works contracts so as to carry out the construction projects 
on a direct basis. 
5. The level of use of the remaining procurement methods was very low and it seems to 
be difficult to draw any meaningful conclusion. 
Table (3.1): Summary of Surveys and Estimates of Level of Use of Procurement Systems 
YEAR OF 
ACTUAL SURVEY 
TRADITIONAL 
AND VARIANTS 
DESIGN AND 
BUILDAND VARIANTS 
MANAGEMENT 
AND OTHER 
REFERENCE 
1964 92 8 h 
ion 
1969 91 9 
1110 
1972 an 24 le c 
1973 72 18 In d 
1981 57 34 14 
Early 19813s 40 30 30 
198; 76 19 5 a 
6 87 le 17 h 
1985 7B B 
. 
14 1 
19B7 79 12 9 k 
19B9 67 11 
EEEI 
Source: Rowlinson (1986) 
a. Rowlinson's estimate 
b. Action on Banwell Report 
C. The Wood Report 
d. The Wilson Report 
e. Faster Building for Industry 
f. Hillebrant's estimate 
g. Hewitt's survey 
h. Faster Building for Commerce 
1. RICS JO Survey of Contract in Use in 1984 
j. RICS JO Survey of Contract in Use in 1985 
k. RICS JO Survey of Contract in Use in 1987 
1. RICS JO Survey of Contract in Use in 1989 
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Table (3.2): Incidence of Use, by Percentage of Annual Value of Work Commissioned, of 
the Main Procurement Systems 
PROCUREMENT 
METHODS 
CLIENTS 
% BY VALUE 
LAST 5 YRS 
YEAR PRIOR 
ARCHITECTS 
% BY VALUE 
LAST 5 YRS 
YEAR PRIOR 
QUANTITY SURVYORS 
% BY VALUE 
LAST 5 YRS 
YEAR PRIOR 
Conventional 56.36 60.85 72.32 81.42 65.70 76.52 
Design and build 23.64 17.36 12.55 7.84 11.13 8.26 
package deals 1.54 1.15 2.90 1.90 2.91 2.61 
Turnkey 2.95 4.49 0.10 0.16 0.87 1.31 
Management contracting 2.05 3.85 4.55 3.48 13.17 7.91 
Construction 
management 
1.79 1.97 4.26 2.23 1.78 0.65 
BPS system 2.31 0.64 - - 0.96 0.65 
Design and manage 9.36 9.69 3.32 2.65 2.83 0.70 
Other - - - 0.32 0.65 1.39 
Source: Masterman (1988) 
Masterman concluded that on the basis of literature and past research , 
it is difficult to 
accurately quantify the level of use of the procurement methods in any specific period of 
time. Table (3.3) and figure (3.2) present a summary of the previous work which helps to 
provide a picture of the level of use of different procurement methods. Table (3.4)and 
figure (3.3) show the difference in the level of use of the three categories of procurement 
methods between 1960 and 1988 as estimated (Rowlinsonl986) and (Masterman 1989). 
The following section reviews a number of studies that draw some conclusion about the 
level of uses of the most common categories of procurement systems. 
3.3.1 The Traditional Method: 
There has been a massive effort expended to develop new methods of procuring projects 
in response of the increased complexity and technical innovation in the constriction 
industry. Regardless of the increase in the new forms of procuring construction projects, 
the traditional method seems to maintain a major share of the available building work 
(Masterman 1992). 
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Table (3.3): Summary of Surveys of the Levels of Use of Procurement Systems 
References and the year of actual survey 
Procurement Methods 1981 1982-1983 1984-1986 1984 1985 1986 1987-1988 1989 
A B C D E F G H 
Traditional and Variant 52 61 67 83 78 79 56 67 
Design and Build Variant 34 23 16 5 8 12 28 11 
Management and other 14 16 17 12 14 9 16 22 
Source: Masterman (1992) 
(A) Faster building for industry 
(B) Masterman's suervey of clients 
(C) Faster Building for Commerce 
(D) Ries JO Survey 1984 
(E) Ries JO Survey 1985 
(F) Ries JO Survey 1987 
(G) Masterman's survey of clients 
(H) Ries JO Survey 1989 
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Table (3.4): Changes in the Levels of Use of Procurement Systems (1960-1988) 
Procurement methods year of the actual survey 
1960 1988 
Separated & cooperative procurement 
methods 
85 55 
Integrated procurement methods 10 30 
Management oriented procurement 
methods 
5 18 
Source: Masterman (1992) 
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FIGURE (3.3) CHANGES IN THE LEVELS OF USE OF PROCUREMENT 
METHODS 
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Despite the lack of accurate historical records of the levels of use of different procurement 
methods, the following is a summary of the research conducted to evaluate the levels of 
use of the traditional method, which provides indicative information: 
1. The University of Reading conducted a study in 1979 to assess the design and contract 
procedure in USA and UK. The outcome of the study indicted that the traditional 
method ( lump sum approach) remains the most common contractual arrangement in 
both countries. 
2. RICS Quantity Surveyors Divisional Committee carried out a study in the 1984, 
1985, and 1987 Survey of Contracts in Use to assess the UK procurement methods. 
The results of the study show that only 87% of the projects examined in 1987 were 
carried out using this method or its related methods. However, the study indicated a 
decrease in the use of the traditional method during the period of the study. 
Driving forces: 
Due to the increase in technological complexity and the corporate client demands, the 
level of use of the traditional methods in the construction industry declined during the past 
decade and continues to do so (Masterman 1992). 
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The traditional method is suitable for the small to medium simple project where time is not 
of importance to the client. The level of use of this method declined from 85% in 1960 to 
a percentage range from 55% - 60% at the end of the 1980s (Rowlinson 1986). 
3.3.2 Design and Build: 
Design and build is not a new procurement method. In the previous centuries, it was the 
only procurement method available for construction of projects. Its roots originate from 
the concept of "master builder" where the design and construction were performed by one 
person. Design and build has been traced to ancient Mesopotamia, where the Code 
Hammurabi (1880) fixed absolute accountability upon master builders for both design and 
construction. In Ancient Greece buildings and temples were both designed and 
constructed by master builders. ( Songer et al 1996). During the Renaissance, architecture 
and construction developed as separate professions and projects became more complex 
which required that design and construction needed to be performed by specialized 
professions. (Twomey 1989). Design and build remained the procurement method of 
choice until the inflationary 1970s and the litigious 1980s encouraged clients to look for 
other alternatives such as turnkey and construction management. Design and build has 
experienced extraordinary growth in recent years. Current projections suggest continued 
growth of design and build. The US department of Commerce predicts that design and 
build will account for half of all nonresidential construction by the year 2001. 
Driving forces: 
Design and build is increasingly becoming an important procurement method being 
favoured by private and public clients. The primary reasons for the clients' selection of this 
method are: 
1. The time saving inherent in the process of design and construction; 
2. To secure a fixed construction cost and reduced overall project cost; 
3. To establish a fixed and reduced project duration; 
4. Dealing with one organization reduces the administrative burden especially in large 
and complex projects where clients do not have enough experienced staff, 
5. To improve project constructablity (Songer et a1 1996). 
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3.3.3 Management Contracting: 
Management contracting (similar to construction management) originated in the US where 
it is also known as professional construction management (PCM). PCM was an informal 
method until the late 1960s, but as construction costs increased during the early 70s and 
delayed projects became more frequent, the need for new approaches for managing the 
total project process became apparent. Management contracting has now become 
established in UK over the past 20 years as an alternative to other procurement methods. 
In 1988 Naoum's survey of 170 projects that had been implemented using this method 
confirmed that whilst the majority of the projects were in the commercial and industrial 
sectors, residential, health and other types of buildings had also been carried out using this 
contracting method (Private sector accounts for 68%, Public sector accounts for 27%, 
and Mixed accounts for 5%). In 1985 CCMI conducted a survey and concluded that 
management contracting had grown by 9% and continued to do so for the following five 
years. The RICS survey of "contracts in use" conducted in 1988 showed that the 
percentage of contracts by value using this method had decreased from 14.4% in 1985 to 
9.41% in 1987. Masterman (1988) carried out a survey to measure the level of use of the 
procurement methods by 47 of the top 500 UK companies and he confirmed the same 
result. 
Driving forces: 
There are different views on the value of the management contracting method, and their 
evolution has been accompanied by some controversy. The major claimed benefits, time 
saving and improved cooperation between contractor and client, can be supported by 
technical experience. To ensure maximum advantage from the management contracting 
method, the client must apply it in appropriate circumstances for the best achievement of 
the project objectives (Hayes et al 1983). 
3.4 SUMMARY OF THE FUTURE OF THE BASIC CATEGORIES OF 
PROCUREMENT: 
There is no precise statistical data on the level of use of the various procurement methods 
used by the construction industry. However, despite this absence of accurate information, 
Masterman (1992), prepared the following general predictions that might eventually 
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prove to be (to a certain extent) accurate about the level of use of the procurement 
methods in the UK: 
1. The Traditional method will continue to be used for a substantial percentage of all 
types of project. The decline in use of this method in the previous 20 years will 
probably become less in the future under specific circumstances. All the methods 
related to the traditional method will follow the same pattern of the expected level of 
use in the construction industry. 
2. The Design and build method will continue to grow at the rate of use achieved in the 
last ten years. The present assumption that the application of this method is limited to 
small uncomplicated projects will change, and within the near future, the method will 
be used for all types of projects. 
3. A number of reports indicated that the application of Management contracting in 
various projects implemented in the past years has experienced critical difficulties 
during the course of construction. Most of the difficulties are related to the contractual 
and financial relationships between the management contractor and his works 
contractors. This greatly affects their perception of this method and seems to be the 
reason that work contractors are not willing to participate again in such arrangement. 
Such difficulties will contribute to the decline in the level of use of this method, at least 
in the short-time period. 
4. The level of use of Construction Management will increase in the long-term because 
of the ability of the method to meet the clients' needs and also because of the 
deficiencies associated with the application of Management Contracting in the 
construction industry. 
5. The level of use of the Design and Manage method will remain constant relative to the 
value of overall construction activity and might become popular in the future. 
Finally, all the above forecasting data only reflect the views of authors for specific 
circumstances and they do not show the precise figures for the level of use of any 
individual procurement methods worldwide. In order to draw a reliable picture about the 
clients' perception of various procurement methods an intensive investigation is required 
to gather such information and must be conducted on the basis of agreed common client 
needs and specific construction industry. 
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3.5 SUMMARY: 
When choosing a contracting method for a project the client must understand the various 
components of the contracting methods, the characteristics of the project, and the client's 
capabilities. Table (3.5) presents an analysis of the construction procurement methods, 
characteristics, and applications. Some methods are much more appropriate for some 
projects than others, and the client should not select a method simply because it is 
convenient or recommended by the architect, engineer, contractor, or in-house and 
external consultants. 
No form of building procurement is entirely without risks or drawbacks. Any procurement 
method needs to be managed by the client in such way that benefits are gained and 
drawbacks and risks firmly controlled. In addition, no consensus has been found between 
experts which easily systematizes procurement selection. There are a few project 
procurement selection models which are developed to assist clients to select the most 
appropriate system to procure their projects. These models will be reviewed and evaluated 
in chapter six. 
The construction industry in the Kingdom of Saudi Arabia has been criticized for not 
adopting a systematic approach for procurement system selection. As a result of this, 
public clients urged their design teams and external consultants to respond to the 
following problems (Alhazmi 1995): 
1. High project costs and relatively long construction and design periods; 
2. The final project outcomes do not satisfy client basic needs; 
3. Unreliable design scheme. 
4. Frequent litigation arising from the application of inappropriate procurement methods; 
These criticisms have intensified as a result of studies that have shown that costs and time 
delays in construction procurement process in the kingdom are higher than the acceptable 
level. 
Construction periods and building industry costs in the Kingdom are also higher than the 
neighboring countries in the Gulf Cooperation Council. These challenges urge the 
construction industry to try to find an effective procurement system selection methodology 
due to: 
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1. The corporate client demands great involvement in all the aspects affecting their 
projects; 
2. Construction projects are becoming more complex; 
3. The greater pressure from the experienced clients is increasing the need for efficient 
and faster methods of construction procurement; 
4. There is an overall reduction in the capital available from central government; 
5. There is a great awareness of the life costs; 
6. There is an increasing number of the government construction regulations which 
impose some restrictions on the method of construction; 
7. There is a tendency to established a co operative procurement method to replace the 
existing methods which are characterized by conflicts brought about by the long- 
standing separation of the design and construction process; 
The Saudi construction industry must devise and adopt an alternative and competitive 
procurement system selection model to overcome these problems. Hence, the main 
objective of the research is to develop a systematic approach for the selection of the most 
appropriate procurement system to be adopted in a specific project. It is extremely 
important to highlight the current practice of the public construction industry in the 
Kingdom in order to gather the necessary information regarding the rules and regulations 
governing the design and construction phases. The following chapter will address the 
public construction practice in Saudi Arabia. 
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CHAPTER FOUR: GENERAL REVIEW OF THE CONSTRUCTION PRACTICE OF PUBLIC 
PROJECTS IN SAUDI ARABIA 
4.1 INTRODUCTION: 
Chapter three presented an overview of the types of procurement system that exist in the 
construction industry, and the major benefits and drawbacks associated with their 
application. This chapter presents a detailed analysis of the construction practices used for 
public sector projects in Saudi Arabia, and it gives background information regarding the 
rules and regulations governing the design and construction process. This analysis is a vital 
step in the development of a project procurement system selection model. 
During the last 25 years the Kingdom of Saudi Arabia has experienced tremendous 
construction activity that has attracted the attention of the local/international academia, 
contractors, consultants and suppliers. Projects of all types and sizes have been 
constructed for both public and private sectors. Widely varying construction procurement 
systems have been employed depending on the client's background, type of client and the 
size and type of project. The social attitudes and the forces that affect procurement 
practices, such as local regulations, multinational influence and the work environment, 
create a unique construction industry in the Kingdom (Aljarallah 1986). 
This chapter aims to review the following topics: 
1. The rules and regulations governing the public projects in the Kingdom; 
2. The tendering and construction process and the related rules; 
3. The types of procurement system used by the public sector and the associated benefits 
and drawbacks of each system from the perspective of the public clients; 
4. The levels of and reasons for use of different procurement systems; 
5. The characteristics of the public construction industry; 
6. The risk implications of different procurement systems; 
7. How the projects are delivered in one governmental agency in Saudi Arabia and the 
results of such an approach. 
4.2 PUBLIC TENDERING REGULATIONS AND RULES: 
Public tenders in the Kingdom are subject to the Government Procurement Laws and 
Regulations. These secure, regulate and control all purchase and procurement of 
government supplies, services and implementation of its works and projects. The articles 
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govern the procurement process and form the framework of construction contract 
conditions and regulations. There are 14 Articles establishing the basic rules for public 
tendering that were issued by Royal Decree No. M/14, dated March 27,1977. 
These Articles discuss the following contractual issues: 
1. Compliance of bids with project specification and conditions; 
2. Rules governing bid submissions; 
3. Methods of supplying materials, equipment and tools, and scope of project work 
implementation; 
4. The equal opportunities given to any person or establishment willing to deal with the 
government, as long as they have fulfilled the conditions which are required for such a 
deal; 
5. Rules related to bids evaluation; 
6. Responsibilities of governmental offices in bid evaluation and contract awarding; 
7. Contractual conditions; 
8. Method of contractor progress payment; 
9. Delay penalty; 
10. Contract samples; 
11. The administrative procedure regulating the selling of unwanted materials by 
governmental agencies; 
12. The required procedure to be followed by governmental agencies in order to be 
exempted from these articles; 
13. The designated authority of the Minster of Finance in issuing the Execution Ordinance 
for Government Purchasing Provision and Project Execution; 
14. The cancellation of all rules that contradict the Government Procurement Laws and 
Regulations. 
On April 23,1977, the Ministry of Finance issued the Ministerial Resolution No. 2131/97 
that includes 40 Articles of the Execution Ordinance for Government Purchasing 
Provision and Project Execution. The aim of these articles is to explain in detail the basic 
rules and procedures for public purchasing. These rules and regulations are considered to 
be an integral part of public construction contracts and have precedence over the project 
documents. 
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The Resolution No. 136 dated February, 1988 of the Saudi Council of Ministers approved 
the issuance of the first public standard contract form "Standard Public Works Contract". 
The standard contract includes the two basic documents: 
1. Contract Principal Document which consists of eight Articles: 
1.1 The aims of the contract; 
1.2 Contract documents; 
1.3 Contract duration; 
1.4 Project works guarantees; 
1.5 Contract cost; 
1.6 Payment methods; 
1.7 Douceur (Hush money); 
1.8 System regulating the contract; 
2. General conditions which consist of 61 Articles discussing the contractual arrangement 
of the contract parties (Government Purchasing Provision and Project Execution 
Regulations 1985). 
4.3 TENDERING AND CONSTRUCTION PROCESS: 
This section is in two parts. The first reviews the main rules and regulations that control 
and regulate the tendering process worldwide and in Saudi Arabia in particular. The 
second will discuss issues relating to construction. 
4.3.1 Tendering Stage: 
In this sub-section, the methods of awarding a contract in the construction industry in a 
number of countries will be discussed and compared to Saudi awarding procedure. Also, 
all Articles and Paragraphs that cover the tendering process in Saudi Arabia will be 
presented. 
4.3.1.1 An overview: 
If there is an invitation to bidders for a governmental project on a general competition 
basis, the method of acceptance of the tender of one of the qualified competitors will be 
according to certain regulations. In fact we will find this method is applied internationally 
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and it is an ideal one, which ensures that the government obtains the best offered bid 
(financially), after giving a fair and equal chance to all bidders. 
The bid is awarded with great care and according to regulations. The expression 
"financially best bid" does not only relate to the selection and award phase but extends to 
the implementation phase of the project and includes the smooth running of the execution 
phase. Hindrances such as delay, degradation of quality, non-compliance with 
specifications and escalation of costs could lead to expulsion of contract, retention of 
guarantees and other complications which would affect both the government and the 
project. 
The following highlights some of the procedures to obtain the best bids in dfferent 
countries. This is presented to illustrate the diversity of solutions that exist to solve 
essentially the same problem: 
" Some European countries accept the nearest bid to the medial price of all submitted 
bids (e. g. Italy); 
" Denmark follows another method. It accepts the nearest bid above the medial price of 
the remaining values after discarding the two lowest priced bids and the two highest 
priced bids; 
" In Korea, the acceptance will be for the nearest bid to the medial price of all submitted 
bids after expulsion of the highest and lowest bids; 
" In Pakistan, the acceptance will be for the lowest priced bid on condition that it is not 
less than 80% of the government's estimate; 
" In Japan, where there is experience of giant projects, they use a unique method. They 
divide the tender into three equal parts (approximately) and then they give the first and 
third parts only, to the first two winners. The second part will automatically be given 
to whichever of these two completes his allotted portion first and on condition that he 
had applied his bid for this part when he submitted his acceptable bid. However, the 
costs of the second part should not be more than the government estimate; 
" The bids acceptance system in Okinawa island in Japan is done by acceptance of the 
nearest bid below the medial price of all bids. 
From the above, it is not possible to find any fault or defect in these methods of awarding 
without further study and analysis of such factors as: the environment, economy and 
history of application in the country where the methods of tenders awarding are applied. 
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This investigation will explain the reasons for selection or rejection of particular methods. 
This study needs more time ( which is not available now), but we can believe in the 
effectiveness of these methods, (at least for the people who designed them). In spite of the 
variations in these methods due to their different resources, the final aim is to obtain a 
better offer for the government with higher efficiency and rapid execution. At the same 
time consideration should be given to the other matters e. g. management, labour, 
programming, execution, financing, quality of materials and equipment. 
It is obvious that the decision of acceptance of the best bid is not only dependent on the 
lowest bid, because this can be easily known by looking to the total cost for each bid and 
making the comparison. The awarding procedure is mostly done under the supervision and 
knowledge of the authorized party responsible for evaluation and awarding of tenders, so 
that he will be able to take the quickest and correct final decisions. 
The other very important aspect concerns the guarantee of efficacy of execution of the 
project by the bidder, after signing the contract. The authorized party responsible for 
award of the tender should obtain information about the bidder in relation to his previous 
fulfillment of the requirements of the bid. This information about the bidder will give a 
picture of his performance ability which will help to avoid delays in the execution such as 
low quality of work, disobedience of specifications and increase, in costs. These would 
lead to withdrawal of the contract and retention of monies, etc. On the basis of assessment 
of these guarantees, comparison of prices and other related subjects indicated by the 
disciplines and procedure, the process of awarding the contract to the best offer will take 
place. 
Since World War II Japan has achieved remarkable advancement in all aspects of 
industrial activity, including construction industry. This government applies basic, 
disciplines and procedures which are suitable for their achievement in the field of 
acceptance of tenders. 
In spite of the effectiveness of Japanese procedures and disciplines the government does 
not rely solely on submitted information about the winning bidder to assess his abilities 
and efficiency. It also necessary to check his performance in previous projects, his financial 
status at the bank, his time for completion and his quality of work. This can be viewed as 
an extra protection against undesired hindrances during the execution of large projects. 
The expected tender will be examined practically through the implementation third of the 
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project by the client, who will be aware of extra information on the tenderers ability and 
efficiency before giving him the second third of the project. In this way the government 
will be certain of achieving two thirds of the project through qualified bidders and will 
have obtained the best available offers. This pattern of bid acceptance is suitable for giant 
projects which have some difficulties in implementation because of the high financial risk 
involved in the case of undesired phenomena during execution (GDMW 1989). 
4.3.1.2 Tendering Procedure for Saudi Public Projects: 
When we look to the procedure applied in the Kingdom, we will find that it is covered in 
two basic documents: 
1. Government purchasing provision and project execution regulations (1985); 
2. Execution ordinance for government purchasing provision and project execution 
(1977). 
These two documents contain detailed regulations, which make them a part of guides and 
standards acceptable internationally, to serve the acceptance of best bids for governmental 
projects. It is important to examine these two documents carefully to see how can be 
implemented as practical standards. 
Paragraphs a, b, c, f and g of Article No. (1) cover the importance of: 
" Obtaining a large number of bids to widen the scope of selection; 
" Giving equal opportunities in a fair manner; 
" Moderation in bid prices offered; 
" Complying with the discipline. 
Paragraphs d and e of the same article cover the required protection for persons, national 
agents and national products. Every government has the duty to protect its economical 
activity. 
The details of Paragraphs of Article (1) as follows: 
" Paragraph (a ): There are equal opportunities to persons and establishments who are 
willing to deal with the goverment and have fulfilled the conditions which are 
required for such a deal. All will be treated equally; 
9 Paragraph (b ): It offers to bidders, full information about the required work, and 
they can all obtain this information at the same time. In addition there will be a specific 
date and time for bid submissions. 
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0 Paragraph (c ): The government will deal with the persons and establishments who 
have a licence to provide purchasing and project execution according to the 
appropriate disciplines; 
" Paragraph (f ): The purchase or provision of works must be acquired by reasonable 
and fair prices and not more than the dominant prices. The competition between the 
bidders ( according to the rules) is considered to be the most practical method of 
achieving this goal; 
" Paragraph (g ): It is forbidden to accept any offers and make contracts without the 
settled contract conditions and specifications. 
Article (3) covers the methods of provision and execution of works while Paragraph (a) 
of this article indicates the following: The Structural Works: not less than five classified 
and licensed contractors would be invited to submit their bids according to the followed 
procedures and within a period not less than one month. The date and time of opening the 
bids must be mentioned in the invitation document. 
As to the basis of making decisions for these bids (Article 5), we shall find that Paragraph 
(a) indicates the following: 
One committee or more (consisting of at least three members) shall be appointed in each 
ministry or department, for examining the tenders. The head of this committee must be an 
official person and his rank should be grade 12 as a minimum. The task of this committee 
is to submit its recommendations concerning the acceptance of the best bid. This 
committee can ask for aid from specialists reports in this respect. 
Paragraph ( d) of the same article gives more rights to the bid examination committee for 
negotiations before taking the action of acceptance. This Paragraph (d) indicates the 
following: The committee is eligible to negotiate with the lowest priced bidder (complying 
with specifications) or any bidder, on the following conditions: 
1. If all tenders are higher than the market prices, the committee can ask the lowest 
priced bidder to decrease his price and if he refuses or his decrease in price is still 
unreasonable, the committee has the rights to negotiate with the next bidder or by 
notifying all competitors to decrease their tender prices; 
2. If any tender has any kinds of restriction from the bidder , the committee can negotiate 
with him to delete them entirely or partially. If he refuses to do so, the committee can 
negotiate with the next competitor until reaching selection of the best bid. 
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Paragraph ( e) of Article (3) allows for cancellation of the competition and the bids, if 
there is no further need for this competition, or the committee has found that the bids are 
not suitable because of the prices, conditions and specifications and there are no results 
from the negotiations (according to the above mentioned paragraph). 
Thus, the discipline has determined a wide scope for the freedom of selection of the best 
bids without obligation to accept the lowest bid price. Also, the discipline allows 
negotiation with the lowest priced bidder about his restrictions (if any) to reach an 
agreement, or to negotiate with the next bidder if any agreement is not reached with the 
first bidder. The main stages of the tendering procedures are summarized in figure (4.1). 
Figure (4.1): Public Project Tendering Stages in Saudi Arabia 
Project 
Planning stage 
Bid invitation 
Notice of award 
No 
The contractors submit 
the performance bond Yes 
(final guarantee) 
Procurement Bid submittal and 
pl- documentation opening 
No 
Yes Contract awarding Bid evaluation 
Contract signing Client proceeding 
notice 
From the above mentioned statements, we find that The Government Purchasing Provision 
and Projects Execution Regulations have achieved the following: 
1. Offering the required equality and fairness for all qualified competitors, who are 
willing to deal with the government; 
2. Preparation and submission of the information about the required job; 
3. The principle of selection is widened to be as large as possible; 
4. Offering an economical protection to natives and national products is considered as a 
duty of the government; 
5. The available instructions are directed towards non-acceptance of high bids when their 
prices are more than the dominant prices; 
6. Assurance of rejection of bids which are not complying with the conditions and 
specification of the contract; 
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7. Only the official classified and qualified competitors are allowed to submit their bids; 
8. Allowance for conforming any number of committees for inspection of the offered 
bids, and obtaining specialists, reports as a guidance for selection and differentiation 
between the tenders. 
9. Approval of the principle of negotiation with all competitors to reduce their bid prices 
or deletion of any reservation written in their bids (GDMW 1989). 
In Saudi Arabia, Open competitive tendering is the most commonly employed method of 
contractor selection and awarding for public projects. A selective tendering method is 
used rarely by the governmental agencies when a project needs to be constructed within a 
limited time, and also for security purposes such as military projects (Khaled 1992). 
4.3.1.3 Bonds: 
In the construction industry, clients require the contractor to submit a number of bonds to 
protect themselves if the contractor fails to comply with contract conditions and 
specification. In the Kingdom, there are three bonds to be requested by the public clients 
according to the governmental procedures. These bonds are: Initial bond, Performance 
bond, and Manpower and material payment bond. 
4.3.1.3.1 Initial Bond: 
Public construction projects usually require the contractors to include an initial bond with 
their bids, where the value of the bond is a function of the total project cost. The purpose 
of this bond is to ensure that the selected contractor will enter into a contract with the 
client and also to screen out unqualified contractors. Saudi public clients are obliged to 
return the initial bond to the contractor as soon as both parties have signed the contract 
and the contractor has furnished the client with the required bonds, such as performance 
and payment bonds. The other unsuccessful bidders will have their initial bonds returned 
after the client's announcement of the winning bidder of the project. As mentioned earlier, 
the amount of the bond is a function of the total project value, e. g. in USA, the value of 
the Initial bond varies from 5 to 10 percent of the total project value. In Canada a 10 
percent Initial bond is required, whereas in Japan 5 percent is considered to be the most 
common practice for public projects. In Saudi Arabia, public clients demand from all the 
invited bidders to submit 1% to 2% of the total project value as required by the Article 
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M/2/D (Article 2: Rules governing bidding submittal-PP. 23). This amount of the initial 
bond seems to be very small in comparison with other countries. 
4.3.1.3.2 Performance and Payment Bond: 
Certain projects require particular types of bonds, e. g., all projects funded by the central 
government require the contractor to present performance and payment bonds. In 
performance bonds, the surety guarantees that the contractor performs the scope of the 
work, according to the plan and specifications at the agreed rate and within the specified 
contract time. Payment bonds stipulate that contractors pay their bills, (especially for the 
subcontractors, materials, and labor debts) which will assure the client that the project is 
proceeding smoothly without financial difficulties (Russell 1996). The performance bond 
is generally a percentage of the final contract cost and varies from country to country. 
Examples of performance bond percentages from different countries are: 10% for Europe, 
Japan, and Kuwait, 100% for USA, and 5% for Egypt. In Saudi Arabia, public clients 
require from contractors a 5% Bank guaranteed Final bond or 25% if it is presented by an 
Insurance company according to Article Ml2/D. Based on these percentages in different 
countries, Saudi Arabia demands the lowest performance bond in the case of a bank 
guarantee. A payment bond is not required by public clients in the Kingdom (Khaled 
1992). 
4.3.2 Construction Stage: 
The review of the construction stage includes: progress payments, advance 
payment, project retention value, change orders, delay penalties and insurance. 
4.3.2.1 Progress Payments: 
Progress payments are programmed for a specific date each month when the contractor is 
expected to submit a request for payment for the work executed during the preceding 
period. In Saudi Arabia, Article M/8/B of the Government Procurement Laws and 
Regulations allows the public client to pay interim payments to the contractor for the 
performed works according to measurement. This must be in accordance with the agreed 
rates and the presented invoice must be approved by the client's supervisory team. The 
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early contractor invoice amounts due to the public client will be deducted from the 
advance payment paid to the contractor. Najeem and Abdulatif (1989) survey indicated 
that the public clients believe that contractor payments in public projects are delayed for 
several reasons. The following list summarizes the most important reasons for delay in 
contractor payments: 
" Disputes between contract parties; 
" The slow processing of the contractor payments by the client supervisory team; 
" The annual Fiscal year transitional period; 
" The complication of the administrative procedure. 
The study also revealed that such delays might lead to the following consequences: 
" Project time overrun; 
" Targeted quality is reduced; 
" Project interruptions; 
" Contract parties are subjected to claims and mistrust. 
Saudi Chamber of Commerce (1989) prepared a seminar to address the issue of Contract 
Administration in the Kingdom. The seminar results revealed that the delay in contractor 
payments by public clients is creating a major cash problem to the contractor. This is 
considered to be the most important factor causing the difficulties for the Saudi 
construction industry. Finally, it is recommended that the client is encouraged to speed up 
the processing of contractor payments and contract parties should establish a mechanism 
to evaluate the percentage of progress on the site, in order to prevent disputes about the 
actual executed works. 
4.3.2.2 Advance Payment: 
Advance payment or Mobilization cost is the initial expenditure that a contractor is 
obliged to make before qualifying for progress payments. In Saudi Arabia, Article 8 of the 
Government Procurement Laws and Regulations, allows the contractor to receive a 
maximum of 20% of the contract cost, and this is reduced to a maximum of 10% of the 
contract value following the site handover, in exchange for a bank guarantee of the same 
amount to be deducted from the actual progress payments. This guarantee must be valid 
until the recovery of the full advance payment. At the present time the advance payment 
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has been reduced to a maximum of 10% of the contract cost and payment is released 
frequently for the contractor. This reduction is considered to be a major problem for 
contractors during the mobilization stage. 
4.3.2.3 Project Retention Value: 
In the construction industry, most of the public clients have to retain a percentage of the 
contractor progress payment until the project has been handed over to the client. In Saudi 
Arabia, Article M/8B of the Government Procurement Laws and Regulations specifies the 
methods to be followed by the public client when paying the contractors: 
1. The contractor will receive payment for 100% of the work performed on the site. The 
payment of the final progress invoice will be postponed until the preliminary handover 
of the project to the public client and the contractor submits to the client an evidence 
of his payment of Zakat (charity) and Income Tax; 
2. The contractor will receive 90% of the total payment from the public client and the 
remaining 10% will be held as a precautionary measure until the preliminary handover 
of the project to the public client and the contractor has presented to the client an 
evidence of his payment of Zakat (charity) and Income Tax; 
3. The contractor will receive 90% of the total payment from the public client and 10% 
of each payment will be held to ensure contractor compliance with good quality 
performance. The client holds the last payment until the preliminary handover of the 
project to him and the contractor has presented to the client an evidence of his 
payment of Zakat (charity) and Income Tax. 
Public clients are encouraged to mention the method of payment to be followed in the 
contract, and if it is not stated in the contract, the contract parties will adopt the first 
method. Ministry of Finance and National Economy issued a circular No. 3/1262 dated 
20/2/1406 A. H. (1985) to all governmental agencies indicating that the first method 
mentioned earlier will be followed provided that the last payment will account for not less 
than 10% of the contract sum. 
4.3.2.4 Change Orders: 
Change order is a modification of the contract when the public client and contractor are 
faced with new needs that were not included in the original contract. The contractor must 
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not proceed with any works not included in the contract's scope of work until a new 
agreement has been prepared and signed by the contract parties. In Saudi Arabia, Article 
25 of the Government Procurement Laws and Regulations permits the public client to 
increase or decrease the amount of the contract works by a maximum of 20% of the 
contract cost. Recently, the Ministry of Finance and National Economy issued circular No. 
201909 dated 15/9/1403 A. H. (1983) reducing the change order percentage to 10% of the 
contract value. Article 26 of the Government Procurement Laws and Regulations requires 
the contractor to carry out all contract works, including the additional works added to the 
contract, within the specified period of time stated in the contract, unless the public client 
agrees that the additional works need an extension of time to be added to the contract 
duration. Article 43 of the "Standard Public Works Contract" permits the public client to 
modify the appearance, type or quantity of the project works, or any part thereof as 
appropriate, and the contractor should carry out these changes on condition that they do 
not exceed the designated percentage or result in a change of location of the contract. 
Article 44 of the Standard Public Works Contract states that public clients can calculate 
the cost to be added or deducted from the total contract cost, as a result of any extra or 
omitted work, as per the schedule of unit rates and prices detailed in the contract, if such 
rates or averages are applicable. But if they are not so, then an agreement will be made 
between the public client and the contractor, with the assistance of the project designer 
and engineer, to determine fair prices according to the daily wages of labourers or on 
other basis seen to be suitable by project designers and engineers. Figure (4.2) presents 
procedures of change order in the Kingdom. 
4.3.2.5 Delay Penalties: 
In the construction industry, the public client usually includes a provision in the contract 
that emphasizes the importance of the project construction time, and any attempts by the 
contractor to violate this provision will result in delay penalties. The contractor is entitled 
to delay penalties only if the delays are within the control of the contractor, such as works 
not being completed according the schedule, the contractor's supplier failing to deliver the 
projects materials, and subcontractor failure to perform the work in the required time. 
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Figure (4.2): Change Order Procedure in Saudi Arabia 
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There are a number of occasions in which the project is delayed as a result of acts by the 
public client, such as failure in handing over the site to the contractor on the agreed date, 
delaying the approval of contractor submittals, delaying the issuance of work orders, and 
failure to obtain the legal permits. 
In Saudi Arabia, Article 26 of the Government Procurement Laws and Regulations 
legalizes an extension to the period provided for in the contract duration article, to a 
suitable duration, where equity requires the granting of the contractor an extension to the 
completion time as the result of an increased amount or additional work, and where it 
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would be practically and materially impossible to complete it within the original period of 
the contract, or as result of physical circumstances or unusual obstacles which any 
experienced contractor could not have foreseen. 
Article 37 of the Government Procurement Laws and Regulations establishes the method 
for public clients to calculate the penalty of delay by stating that, in the event of contractor 
delays in the accomplishment of the work and its complete handover at the specified time 
(provided that the public client does not judge it necessary to withdraw the work from the 
contractor) the contractor will pay a penalty for the period of delay beyond the specified 
date of hand over. This penalty is calculated on the basis of the average daily cost of the 
project by dividing the value of the contract by its duration as follows: 
1. Penalty on the first part of the period of delay amounting to one quarter of the average 
daily cost for each day of delay until the delay period reaches fifteen days or five 
percent of the total duration, whichever is the longer; 
2. Penalty on the second part of the period of delay amounting to half average daily cost 
for each day of delay until the delay period reaches thirty days or ten percent of the 
total duration, whichever is the longest; 
3. Penalty on the third part of the period of delay amounting to the full average daily cost 
for each day following the second period of delay as defined in the pervious paragraph. 
The total penalties should not exceed 10% of the contract value. However, if the public 
client considers that the delayed part does not prevent the full use of the work on the due 
date of completion, does not cause any inconvenience in the use of other facilities and 
does not affect the accomplished part of work in an adverse manner, the total penalties 
should not exceed 10% of the value of delayed works. In addition, the contractor bears 
the fees of the project supervisor during the period when the contractor was subjected to 
the penalty. 
4.3.2.6 Insurance: 
Construction activities are subject to accidents and hazards. Projects for public clients 
make provision for the contractor to procure and maintain at his own expense and without 
expense to the client, until final acceptance by the public client of the work covered by the 
contract. By law the contractor bears insurance liability for damages imposed covering all 
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operations under the contract whether performed by him or by subcontractors (Clough 
1981). 
Article 12/5 of the Standard Public Work contract requires the contractor, upon signing 
any contract with a public client whose cost exceeds five million Riyals, to submit to the 
Governmental agencies the necessary insurance policy that indicates that the contractor 
has insured the project and its basic components during its implementation and up to the 
date of preliminary handover, through a national insurance company. The contractor 
undertakes to subscribe to the social security benefit of his workers and employees 
working in Saudi Arabia in accordance with the General Organization of Social Insurance 
(GOSI) regulation (1984). This is equal to 2% of the workmen's salary paid by the 
contractor, whereas, for Saudi workmen, 8% is to be paid by the client or 10% paid by the 
contractor in addition to 5% to be paid by the contractor, totalling 13% or 15% of 
workmen's salary if he is employed by the client or contractor respectively. The contractor 
is required to get the approval of the public client for the selected insurance company. 
Article 30 of the Government Procurement Laws and Regulations states that the 
contractor is liable for the total or partial collapse of the construction erected by him, if 
this occurs within ten years from the date on which such construction was handed over to 
the Governmental agencies, and if the collapse was due to a defect in the work. The 
exception is when the contracting parties have agreed that the construction should last for 
a shorter time than ten years (Khaled 1992). 
4.4 TYPES OF PROCUREMENT SYSTEMS USED IN SAUDI ARABIA: 
4.4.1 An overview: 
Saudi Arabia witnessed a tremendous growth in the level of construction of public projects 
during the mid 1970s as a result of the dramatic increase in oil price which helped the 
government to fund all their projects. This growth urged the public engineering offices to 
adopt new procurement systems for procuring their projects in order to achieve a 
satisfactory level of success. The government also realized that their office skills and 
qualifications should be upgraded to enable them to plan, monitor and control complicated 
projects and to use the available high technology to facilitate their works. Foreign 
consultants play an important role in assessing how the public offices can improve the 
skills of the staff responsible for project planning and construction and also in the 
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introduction of new procurement methods based on the client needs. The following 
section discusses the factors influencing the procurement system selection by public 
clients, followed by a brief review of the types of procurement system employed in Saudi 
Arabia. 
4.4.2 Factors Affecting Public Client Selection of Procurement Systems: 
There are three major factors that are considered to be important in the selection of the 
appropriate procurement system in the public projects in the Kingdom: 
1. Project objectives; 
2. Client organization; 
3. External factors. 
4.4.2.1 Project Objectives: 
All clients would like to achieve high project quality with the minimum cost and time. The 
three basic project objectives for any public project: quality, cost, and time are 
interdependent and often contradictory, which implies that trade-offs must be made 
between levels of achievement for each objective. For example, a decrease in the time 
taken to complete a project many cause an increase in total project cost, or sometimes a 
minor decrease. Furthermore, an improvement in the project quality might result in an 
increase in total cost and also an increase or a decrease in the project duration. Generally, 
in setting project objectives, the client team must understand the implications of each 
objective on the other objectives. This can be achieved by breaking down the project into 
individual activities and project goals can be established on the basis of the plans and 
specification associated with these activities. Trade-offs between cost (project and running 
costs), Time (design and construction time), and quality (technical specification) can be 
made. All project parties are strongly advised to adopt a pragmatic approach especially 
during construction stage. 
4.4.2.2 Client Organization: 
The client organization and staff experience play an important role in the selection of the 
most appropriate procurement system to be followed when executing their projects. In the 
Kingdom, there are a number of governmental agencies which would like to be involved in 
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all project activities and to play an important role in the technical decision making process. 
On the other hand, there are also governmental agencies which would only like to know 
precisely when the project is to be completed and at what cost. 
There are governmental agencies with very skilled technical and administrative staff which 
prefer to have separated design and construction contracts with contractors and they 
believe that good supervision can produce a satisfactory result. There are also a number of 
agencies inexperienced in the field of design and construction which assign the design and 
construction packages to one contractor. 
4.4.2.3 External Factors: 
Clients have to acknowledge external forces in any project in order to proceed smoothly 
without interruption. Examples of these external factors are the rules and regulations 
issued by governmental offices such as Ministry of Finance, Ministry of Municipal and 
Rural Affairs, Ministry of Public Works and Housing, and Ministry of Labor. The Saudi 
development plans urge the governmental agencies to adopt capital intensive modern 
technology in their projects in order to complete them within a short period of time and 
with the minimum manpower. In contrast, India for example has very limited financial 
resources and very cheap labour which dictate that the construction industry shall have a 
labour intensive strategy to serve the national objectives of the country by employing the 
maximum amount of labour. 
4.4.3 Procurement Systems Employed by the Public Sector: 
There are various procurement systems that have been used by the government agencies in 
Saudi Arabia. The most common procurement systems and the associated drawbacks and 
benefits of each system will be presented now. 
4.4.3.1. Traditional Procurement System: 
The traditional approach to public work in the Kingdom is the design-bid-build approach 
in which the owner secures separate contracts for design and construction. Design offices 
are selected on the basis of qualifications through the competitive process and contractors 
are selected on the lowest responsive and responsible bid. Persuasive arguments for this 
procurement system include its cost security, the simplicity of overall management, and 
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assurance that the client will secure the lowest bid to execute his project. Unfortunately, 
during the last 20 years many public projects have been reported to experience some kind 
of dispute regarding cost, quality, and time. The public client, designer, and contractor 
have different interests to protect and expend no effort to protect the other contract 
party's interests. 
The relationships between public client and both contractor and consultant are quite 
different. The public client consultant is considered to be the client's representative and to 
ensure that the client's objectives are fully addressed. On the other hand, the contractor 
wants to sells his service to the client and usually contractors are selected on the basis of 
their bid values without much attention to prequalification, experience, and previous 
performance. This has resulted in a breed of contractors who are concerned mainly with 
profit maximization, which will ultimately affect the total project performance. The 
contractual and organizational relationships are shown in figure (4.3). 
Benefits: 
The following are the basic benefits of the traditional procurement system from the 
perspective of the Saudi public clients: 
1. The client is assured of a fixed price at the inception stage of the project; 
2. The simplicity of the overall administrative procedure between the contract parties. 
Figure (4.3): Traditional System 
Design Bidding Construction 
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Drawbacks: 
1. Projects constructed using this procurement system have experienced delay in the 
construction; 
2. Total project costs are subject to an increase especially when the national economy is 
subjected to the uncertainties of inflation rates and interest costs; 
3. The separation between the design and construction stages in this procurement system 
will cause great difficulty for all contract parties because usually project documents are 
prepared without any knowledge regarding the existing material availability and prices, 
labour skills and experiences, and equipment. 
4.4.3.2. The Fast Tracking System: 
Burgmann (1982) defines fast tracking as a system of overlapping the normal sequential 
phases in design, documentation, tendering, and construction so that the total time scale is 
not significantly larger than the longest of the individual items. 
In the Saudi construction industry, Fast Tracking is regarded as a managerial approach for 
an early project completion which involves the application of the latest innovations in the 
management of construction procurement, and recent advances in the construction 
process. The common characteristics of this approach are: 
1. The involvement of the contractor in the design and construction stages; 
2. Design and construction stages are fully integrated; 
3. Work load is broken down into a number of packages of similar nature or skill; 
4. Overlapping of the design and construction process enables the client to occupy the 
project at an early time. 
Despite the potential of fast tracking, clients should accept the risks associated with the 
application of this system. A fast tracking system requires that both client and consultant 
have an organized and demonstrative office that possesses qualified staff with an excellent 
background in the design and construction process. Client and consultant staff will be 
involved in preparation of updated cost/time schedules and coordination of the 
subcontractors works. In this procurement system, the role of the consultant as an agent 
for the public client is to ensure that project objectives are achieved and all progress and 
difficulties are reported to the client's representative. With the inception of this 
procurement system, construction management started to emerge as an important 
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discipline in the Saudi public construction industry. The construction manager becomes 
the client's representative, working as an executive manager for the project, to coordinate 
works and to facilitate communication between the contract parties. This procurement 
system diminishes the role of the general contractor in public projects and the high profit 
demanded by him. In most cases, the role of the general contractor in public projects is 
limited to the presentation of the required guarantees, after signing the contract with the 
client, and at the same time most of the construction activities at the site are performed by 
subcontractors supervised by the general contractor. 
Thus, the essence of fast tracking is the minimization of project duration by analysis and 
coordination of the minimum requirements for work packages, tendering and 
commencement. The contractual and organizational relationships are shown in figure 
(4.4). 
Benefits: 
The following are the basic benefits of this system from the perspective of the Saudi public 
clients: 
1. The client can utilize the available capital by quick conversion of cash flow to real 
work at the site; 
2. There can be an early occupation of the building or early use of its facilities; 
3. An early completion of construction work can minimize the uncertainties of market 
conditions. 
Drawbacks: 
1. Faster construction involves a higher risk of not knowing precisely the priority of what 
is to be done first and at what cost; 
2. The essential drawback of fast tracking is the difficulty of determining the guaranteed 
maximum price for a project. There is no financial mechanism, even after the 
construction work has started, to ensure the client that the project cost will not exceed 
the allocated budget. To overcome this deficiency, the public client has adopted the 
following course of action: 
2.1 The construction manager ensures the public client that the project cost 
(guaranteed maximum price) will not exceed a certain figure and any additional 
costs will be paid by him; 
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2.2 In some projects, the construction manager advises the public client to assign a 
contingency budget to cover any additional costs. In this case construction work 
will be delayed until 50% of the project costs have been defined. 
Figure (4.4): Fast Tracking System 
DesIgn 
Bidding Construction 
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4.4.3.3 Design and Build: 
The term "design and build" refers to the procurement strategy that entails the contractor 
carrying out and being responsible not only for the construction but also the design of the 
works. This procurement system offers for the public client a single contact with a design 
and build organization and there is no need to appoint a consultant as a result of the 
integration of the design and construction activities. At first, the Design and Build 
procurement system was applied to buildings of a standard nature, but at the present time 
any types of new project can be undertaken. The contractual and organizational 
relationships are shown in figure (4.5). 
Benefits: 
The following are the basic benefits of this system from the perspective of the Saudi public 
clients: 
1. The public client has to deal with only one organization for both the design and 
construction; 
2. There are no dispute responsibilities, as in the case of defects, the design and build 
organization is solely liable for rectification; 
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3. Design and build organizations have a clear understanding of the most efficient 
construction methods to be followed; 
4. The public client can have an ideal estimation of the required budget provided that 
project requirements are defined; 
5. Time can be reduced by overlapping the design and construction phases. 
Figure (4.5)-. Design and Build Procurement System 
31ddI 
Construction adm inistration 
Design Bidding Construction 
Drawbacks: 
1. The number of design and build organizations competent to carry out all aspects of a 
specific project is relatively smaller than the number of possible teams which could be 
obtained for the traditional system; 
2. The public client has to commit himself at the beginning of the project to contractual 
and financial arrangements which he might prefer to consider when design has been 
completed; 
3. A design and build organization is one entity and if part of it does not perform 
efficiently, the other part will have some difficulty in redressing the balance. 
The payment mechanism for design and build procurement systems vary from one 
organization to another. The most common methods will be presented now. 
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4.4.3.3.1 Lump-Sum Design and Build: 
In this type of arrangement, the design and build organization agrees to be paid a specific 
amount of money to cover its design expenses or to take a percentage of the construction 
profit. The final lump sum amount will be determined according to the project 
specification and drawings. Only when this has been approved by the public client may the 
contractor proceed to the next stage. If the client decides to reject these preliminary 
specifications, then the contract is considered to be cancelled. In this case the contractor 
may be able to maintain the agreement by submitting the contract document for the second 
time after consideration of the remarks raised by the client and inclusion of them in his 
new submittal. . 
This type of procurement is an ideal contractual arrangement for 
industrial projects where building materials and construction methods are defined and also 
for residential compounds consisting of identical units. 
This procurement method is quite risky for public projects funded by the central 
government because, once the contract has been signed, the public client has a minor role 
to play especially during construction. Secondly, the Public client and design and build 
contractor are fully committed, at an early stage, to contractual obligations based on a 
preliminary contract document that lacks details of what is to be achieved and at what 
cost. These details are deliberately hidden by the unscrupulous contractor until the 
agreement has been signed and later he will start to claim additional money from the public 
client using the change order format. The quality of the final project has been proved to be 
adversely affected as a result of the contractor attempting to cut down expenses in order 
to maximize his overall profit, and because the client has little to do due to the preliminary 
nature of the contract documents. Finally, the client seems to lose the advantage of 
selecting the best service from the appropriate source for each individual work package. 
4.4.3.3.2 Cost-Reimbursable Design and Build: 
In this procurement system, the public client reimburses the general contractor for all the 
expenses of the client-approved subcontractors and the contractor should offer a 
guaranteed maximum price or target price for the total project cost. Both parties will share 
any saving if the final project costs are found to be less than early estimations. 
This type of procurement system is appropriate for projects that require high technology, 
such as energy stations and petrochemical cities, and normally, public clients will select the 
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design and build contractor on the basis of his previous performance, qualification, and 
management ability. Public clients adopting this approach must have a well organized in- 
house design and supervision team that will ensure that the final project outcome will 
reflect the needs of the client and that the public client is in full control of his project 
during the life cycle of the project. 
Most of the public clients are very reluctant to use this procurement system due to the 
difficulty associated with the estimation of the progress payments and also the anticipated 
contradiction of this procurement system with respect to the Government Procurement 
Laws and Regulations. These were formulated to prevent an unexpected increase in total 
project cost. 
4.4.3.3.3 Turnkey Procurement System: 
Turnkey construction, in which the contractor is responsible for the entire project from the 
design to the handing over of keys to the public client, has been in practice in the Kingdom 
since the late 1970s. Turnkey construction has become virtually institutionalized and 
everyone from the public agencies to financial institutions expects turnkey contracts in 
public works projects and most large private developments. It is considered by the public 
client as the most effective approach in terms of time, cost, and, quality of the finished 
product. In this matter, opinion varies according to the specific experience and interests of 
concerned parties. 
4.4.3.4 Management Contractin': 
The management contract is one of several procurement arrangements known collectively 
as management contracting. The public client engages the management contractor to 
participate in the project from an early stage as the construction expert. The management 
contractor is usually an experienced consultant and his reimbursable expenses are 
determined at the outset, often as the result of tender. At an early stage the public client 
design team and the management contractor prepare a clear brief that includes the basic 
client needs and the planned cost and time. To comply with the governmental construction 
disciplines and rules, construction contractors are sought by the public client design team 
for specific packages of construction work. The public client pays the construction 
contractor for the work completed on the site and the management contractor should 
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ensure that the work is executed according to contract specifications. To maintain the 
alliance with the management contractor and to obtain the best of his technical 
experiences, the management contractor does not normally undertake any construction 
work. The contractual and organizational relationships are shown in figure (4.6). 
Benefits: 
The following are the basic benefits of this system from the perspective of the Saudi public 
client: 
1. The public client team, designers, and management contractor are committed to 
meeting client needs, finding the best solution to problems raised during the life of the 
project, and finally trying to achieve the target project plan in terms of time, cost and 
quality; 
2. Management of the project is given great importance; 
3. The early involvement of the management contractor contributes very significantly to 
the project design; 
4. Construction activities can begin on site while design is in progress; 
5. Project time is unlikely to be exceeded because of heavy management involvement in 
the project process; 
6. Project cost is unlikely to be exceeded because each package of work is subjected to 
competitive tendering procedure. 
Drawbacks: 
1. If the public client fails to select the most qualified management contractor, the 
outcomes of this procurement will be greatly affected; 
2. The public client does not know the final project cost at the inception phase of the 
project because of the overlap of the design and construction processes; 
4. The public client bears all the associated risks, leaving the management contractor with 
no risk; 
5. If the roles and responsibilities of the management contractor, public client, and 
designer are not clearly defined disputes can be expected. 
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Figure (4.6): Management Contracting 
4.4.3.5 Design and Man are. 
The design and manage procurement system is evolving in the Kingdom in a form in 
which a management contractor undertakes to provide both the detailed design for the 
project and the management of the construction. The contractual and organizational 
relationships are shown in figure(4.7). In Saudi Arabia this procurement system is the 
second most used in the construction industry. The public client design team develops 
the initial design concept and scope for a project to provide a basis for tendering. 
Sometimes an independent design firm is employed to prepare the project brief. This firm 
may also provide a technical monitoring service for the client during the detailed design 
and construction. The detailed design can either be provided by the design and manage 
contractor or may be sub-contracted by him to a specialized design firm approved by the 
public client. Construction is undertaken by a series of construction contracts with the 
design and management contractor. 
Benefits: 
The following are the basic benefits of this system from the perspective of the Saudi public 
client: 
1. Extra potential for the integration of the design and construction phases; 
2. Simpler administration and coordination between contract parties; 
3. Better control of the design process. 
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Drawbacks: 
1. There is some doubt concerning the liabilities of each member of the contract and this 
can cause disputes; 
2. There is a tendency to produce additional administration and duplication of 
supervisory staff, 
3. Problems have arisen in public projects that include sophisticated mechanical and 
electrical services because a management contractor lacked the specialized knowledge 
in these fields. 
Figure (4.7): Design and Manage Procurement System 
4.5 THE LEVELS OF USE OF DIFFERENT PROCUREMENT SYSTEMS: 
There is limited literature defining the levels of use of different procurement systems in 
Saudi Arabia for the public projects. Despite the fact that all public projects have to follow 
the Government Procurement Laws and Regulations, four types of procurement systems 
are found in Saudi Arabia: traditional A/E, design and manage type, management 
contracting type, and design and build or turn-key. The last is used in military construction 
projects, while the second and third are used in large scale projects of a special nature 
such as the international airports. Most of the governmental projects follow the traditional 
system where the public client retains the power to decide on matters related to changing 
the contract value or contract period, or both. Public client contracts are written as lump- 
sum contracts, and a few are prepared in a bill of quantity based type of contract 
(Aljarallah 1983). 
Aljarallah also conducted a survey of 43 projects in the Kingdom during the period 1984- 
1985. One of the findings of this survey was that there are six types of contract employed 
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in these projects. Details of the level of use is indicated in the table (4.1) and figure (4.8). 
Unfortunately, the study does not specify precisely the types of contract used by public 
projects compared to private sector projects because the surveyed projects were a mixture 
of both sectors. The survey revealed that two lump sum contracts had cost overspends of 
the order of 18 percent, and others of less than 5 percent. In the case of unit price 
contracts, one project overspent by 16.7 percent, four projects by 5 to 7 percent, and 
others were completed within 4 percent cost overruns. In one case, in which a lump sum 
contract with unit prices for extra items and variations was followed, the project 
expenditure was 3.1 percent less than the bid amount. In another case in which a lump 
sum contract with a top ceiling was awarded, the cost overrun was 14.1 percent. 
All of the known forms of relationships among the public client, the designer, and the 
builder were followed with slight variations from classic forms in a few cases. The 
breakdown of various structures is given in table (4.2) and figure (4.9). The traditional 
system type, in which the public client signs separate contracts with the designer and the 
construction supervisor, and the designer and the construction supervisor have no 
relationship, was used in 40 % of the projects. The design and manage contract was used 
on 30 % of the projects. The management contracting was next in popularity and was used 
on19% of the projects. Turnkey contracts were followed on building projects only. 
The results of the study indicated that traditional contracts were reported to experience 
delays caused by the supervising consultant at every stage. There were also many 
instances of design errors. Projects following design and manage contracts reported design 
error and delays in approvals. Projects following management contracting contracts or 
turnkey contracts did not report any approval delays or design errors. The performance of 
each project was measured on four counts: Timely completion, optimal cost, quality of 
work, and goodwill. Each count was given 0,1/2, or 1 point depending on the level of its 
fulfillment. Each project could thus receive a maximum of four points, and the 
performances of all projects following a particular type of organizational structure were 
totaled. Average performance versus organizational structure is given in table (4.3) 
(Aljarallah 1986). 
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Table (4.1) : The Levels of I Jse of Different Contract Types 
Contract Types Number of Projects 
Lump sum A 14 
Unit price B 18 
Fixed price C 2 
Unite price with top ceiling D 2 
Lump sum with top ceiling E 1 
Lump sum with unit price for extra items and variations F 3 
Source: . (Al jarallah 1986) 
Table (4.2): The Levels of Use of Different Procurement Systems 
Procurement methods Number of projects 
Traditional procurement methods A 17 
Design and manage B 13 
Management contracting C 8 
Design and build or turnkeys E 4 
In-house D 1 
Source: (Al-jarallah 1986) 
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Table (4.3): The Average Performance of each Organizational Structure 
Organizational Structure Average Performance 
Traditional A/E 2.26 
Design and manage 2.69 
Management contracting 2.79 
Turnkey 1.33 
Algunaiyan (1992) conducted a study to examine the local governmental regulations and 
rules controlling and regulating public construction projects in Saudi Arabia. The study 
revealed that a fixed price (lump sum) contract is the most basic and widely used type of 
formally advertised public contract in the Kingdom, with bills of quantity at unit prices 
inserted for various items. 
4.6 THE CHARACTERISTICS OF THE SAUDI CONSTRUCTION INDUSTRY: 
The following are the common characteristics of the Saudi Construction Industry: 
1. An investigation of the rules and regulations that govern and control the public 
projects, indicate that they are covered by two basic documents. These include all the 
requirements necessary to secure high quality governmental tenders and to accept the 
best offers. The two documents are: Government Purchasing Provision and Project 
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Execution Regulations, and Execution Ordinance for Government Purchasing 
Provision and Project Execution; 
2. There is a shortage of Saudi contractors and consultants who possess the technical 
experience to answer the local demand for design and construction activities and to 
better serve the public and private sectors. To overcome this shortage, a large number 
of foreign contractors, designers, and consultants are invited to play a role in the 
design and construction by both sectors. To develop the skill and experience of the 
local contractors, the Saudi government has taken a step forward by encouraging joint 
ventures between the overseas and local firms; 
3. Most of the construction manpower is imported from the Far East, India, Pakistan, 
Bangladesh, Egypt and Yemen. They are usually employed in the Kingdom for two 
year contracts subject to renewal if both parties agree. During the contract period 
labourers are accommodated in bachelor camps with the required medical and 
entertainment facilities. Labourers have one annual vacation, return airplane ticket, 
transportation allowance and insurance; 
4. The working day is normally from 6.00 A. M to 6.00 P. M or sometimes it is described 
subjectively as from sunrise to sunset. There is one hour off during the afternoon and 
the labourers work for 6 days a week. There are only two official holiday, Eid ul Fiter 
and Eid ul Adha ( Muslim holidays) which in total last for approximately 20-25 days; 
5. In Saudi Arabia, there are no organized unions in any field, including the construction 
industry, and strikes are considered to be illegal activities; 
6. Before the Gulf War in 1991, the inflation rate was minimal, but due to the financial 
commitment of the war, the inflation rate has increased and greatly influenced the 
governmental expenditure on construction activity. At the present time the economy of 
the Kingdom has started to recover and inflation is gradually decreasing. Hopefully 
within the coming two years the deficit will be zero or minimal; 
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7. Safety and environmental regulations are partially ignored in the field of the 
construction industry; 
8. The climate of the Kingdom is very hot during summer, with expected temperature 
between 45 - 49 °C. During the winter they range from 20 -30 T. 
4.7 PROCUREMENT SYSTEMS AND RISK IMPLICATIONS: 
Public clients are advised to perform a detailed analysis of the factors affecting 
procurement selection, which will help them to adopt the right choice that hopefully 
delivers the project according to the planned objectives. In this study, the procurement 
systems are classified according to how the responsibilities for design, construction, and 
management of design and construction phases are to be divided and integrated. In the 
Kingdom there are many different procurement systems from which to choose. Traditional 
system, design and build, management contracting, and design and manage, are all used in 
projects and each allocates risk in a different way. This is achieved partly through the 
method of payment such as lump sum, unit price, target cost, and cost reimbursable. The 
greatest implications for risk management in the non-traditional procurement systems 
come from the way responsibilities are divided between contract parties. Table (4.4) 
presents an evaluation of different procurement systems, with respect to a set of 
performance criteria, in order to establish the risk implications of each procurement system 
used in the public sector in the Kingdom. 
4.8 THE LIFE CYCLE OF PUBLIC PROJECTS IN SAUDI ARABIA: 
In Saudi Arabia, there are a large number of governmental agencies controlling most of 
the public affairs. The government is a major source of construction expenditure which 
accounts for 67 % of the Kingdom's construction volume (Bubshait 1992). In the 
Kingdom, the public owner's role in the construction industry is diversified due to the fact 
that management of the projects has not been standardized. It seems to be largely a 
function of experience that leads to these different approaches in project management, 
which is also the result of diversity in the background of different contract parties (Al 
jarallah 1983). 
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Table (4.4) : Risk Implications of Different Types of Procurement Systems, from the 
Perspective of Public clients in the Kingdom (Partialiy adopted from Hayes 1986) 
Characteristic Traditional System Design and build The design and Management 
mange contracting 
Financial Different but Different and in Different but Both based on 
objectives of reasonably potential conflict reasonably actual cost but 
client and independent independent potential conflict 
contractor 
Flexibility for Very limited Restricts the Very limited Limited 
design change freedom of clients to 
variations make changes 
Design and Impracticable Considerable Feasible but Construction may 
construction opportunity relatively limited be started while 
overlap detailed design in 
progress 
Contractor Excluded Contractor input is Well achieved if Well achieved 
involvement in achieved during firm appointed is 
design phase design stage contractor 
Client involvement Excluded Excluded Excluded Very limited 
in construction 
phase 
Payment for risks Lower than the other Lower than the other Very risky Very risky 
procurement systems procurement systems 
Claims resolution The existence of a The absence of Client mostly liable Client mostly 
priced B. O. Q. B. O. Q. makes for the substandard liable for the 
enables valuation to valuation of works substandard works 
be assessed easily variations extremely 
difficult 
Knowledge of final Known Uncertain Uncertain Uncertain 
price at tender 
stage 
In this chapter the author will present his 10 years experience as commissioned 
officer/engineer in the Royal Saudi Air Defence Forces (RSADF) which is one of the 
forces of Saudi Armed Forces. The Engineering and Housing Directorate (EHD) is the 
office that is responsible for all the tasks that include: designing , supervision of 
construction activities, and the maintenance of the RSADF offices, facilities, and housing. 
During this ten year period, the author was heavily involved in all of these tasks, with 
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more emphasis on the design and construction phases. EHD main office is located in 
Riyadh, the capital of the Kingdom, and has branches distributed all over the Kingdom to 
facilitate project supervision and maintenance of the finished facilities. Projects of all types 
and sizes have been constructed: accommodation, offices, water wells, gas turbine 
stations, water treatment plants, sewage treatment plant, sports facilities and public 
facilities. Figure (4.10) summarizes the design and construction process in the EHD. 
All the projects are delivered using the traditional approach and rarely, when the projects 
have high mechanical and electrical specifications, the design and manage procurement 
system is used. More than 90% of the projects for RSADF experienced very serious time 
overrun, especially the small size projects constructed by unscrupulous contractors with 
limited experience and financially incapable of running the project. This resulted in 
substandard works which affected the required needs of the client. The problems of poor 
quality and time overrun are attributed to the following reasons: 
1. Poor contract documentation; 
2. The employment of an inappropriate procurement system; 
3. The client and contractor objectives are separated; 
Disputes range from contract specification problems, to methods of construction that are 
not specified clearly in the contract. Contracts are mostly prepared by EHD personnel who 
come from different countries with different experiences and background. Construction is 
also by contractors who are totally unfamiliar with the EHD requirements. Changes and 
variations are considered to be the major sources of argument between contract parties 
where the contractor is seeking a time extension and additional costs. From the other side 
EHD would like contractors to bid fully for the contract time and cost because clients and 
the financial department are exerting tremendous pressure to have their projects executed 
in the agreed time and within the allocated budget. Public project disputes are settled at a 
"Grievance Board" which issues the rules that will be considered binding for the contract 
parties. Each party is allowed to select anybody to from an arbitration committee to settle 
the conflicts. 
All of the projects used Critical Path Method for project control and monitoring along 
with computerized programs such as Time Line and Microsoft Project. 
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Figure (4.10) Public Project Life Cycle in One of the Governmental Agencies in Saudi 
Arabia 
I Projects are requested by different 
RSEDF different offices 
RSEDF high decision maker reviews the 
requested projects 
I Requested projects are forwarded to 
EHD for a detail study 
EHD processes the requested projects by 
sending each one to the appropriate 
EHD Branch where the requested project 
is located to prepare the detailed 
preliminary study with client 
EHD Branch forwards the requested 
Requested project study to EIID for review and to 
projects will assess its implementation priority 
be scheduled by 
EHD and client If the requested project is considered to be 
Not important important, EIHD proceeds to arrange with 
Financial department to allocate the source 
of funding 
important 
EHD invites a number of contractors to 
submit their bids 
NO 
Bids evaluation and contract awarding 
yes 
Notice of award and contractor submits NO 
the Performance Bond 
yes 
Contract sienin2 
Client hands over the project site to 
contractor to start the project 
The EHD Branches will supervise the 
construction activities and send a monthly 
report to EHD 
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4.9 SUMMARY: 
The Saudi construction industry has experienced a tremendous evolution in the last three 
decades, which attracts foreign and local consultants, contractors and suppliers. Saudi 
public construction projects are controlled and managed through two basic documents: 
1. Government purchasing provision and projects execution regulations; 
2. Execution ordinance for government purchasing provision and project execution. 
These two documents contains basic disciplines and detailed regulations of the tendering 
and construction stages of public projects. 
A wide range of procurement systems has been employed depending on the size of the 
project, levels of experience in individual governmental agencies, project costs and 
location. The most widely used procurement system is the traditional system, followed by 
design and manage, management contracting, design and build and finally turnkey. The bid 
evaluation processes are conducted by technical and experienced staff. Bids are usually 
awarded to the contractor who offers the lowest bid, with little attention to his 
qualification and background. 
The existing practice of project procurement system selection is more of an art than 
science. The task is mostly performed in an unstructured intuitive manner with 
considerable reliance on experience or on the judgment of the project manager and other 
senior staff. This has led to the application of inappropriate procurement systems to public 
projects, which in turn has resulted in an increase in disputes and controversy between 
governmental offices and contractors. 
There is therefore a need to develop a more formalized and structured approach to the 
selection of procurement systems. This will enable public clients to have the right 
procurement system that best reflects their needs and fulfills project characteristics. 
In order to have a meaningful methodology for the project procurement system selection, 
a detailed exploration of all the issues of client needs in the construction industry and of all 
the types of procurement systems is needed. In addition, a careful investigation of the rules 
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and regulations governing the construction industry will contribute very significantly for 
the success of the model. These topics have been covered in chapters two, three and four. 
To avoid the major drawbacks associated with existing project procurement system 
selection methods, a detailed evaluation of these methods needs to be performed. The 
following chapter will review the existing project procurement system selection methods 
used in the construction industry and discuss the major benefits and drawbacks associated 
with each method. A new project procurement system selection model will be presented to 
assist clients in the construction industry to choose the right procurement system for their 
projects. 
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CHAPTER FIVE: AN OVERVIEW OF THE EXISTING PROCUREMENT SYSTEM 
SELECTION METHODS AND NEW APPROACH: 
5.1 INTRODUCTION: 
In the last two decades there have been tremendous changes in the technical and economic 
conditions in the construction industry. The traditional approach of procuring projects is 
reported to be an inadequate tool to cope with these changes. To overcome the 
shortcomings of the traditional approach, the construction industry has developed a large 
number of procurement systems to arrange the relationship between contract parties. The 
existing proliferation of different procurement systems has resulted in an additional 
problem: How to determine the optimum procurement system for a particular project. This 
has resulted in an increasing demand for the adoption a systematic approaches for the 
selection of the most appropriate arrangement. However, several procurement methods 
developed in the construction industry to overcome these difficulties. An investigation of 
the most important methodologies will be made by highlighting their strengths and 
weaknesses. 
The previous three chapters presented the clients' needs in the construction industry, the 
types of procurement systems and the current construction practice in Saudi Arabia. The 
material discussed in these chapters is essential in the development of a systematized 
approach for the selection of the most appropriate procurement system to be employed by 
the client in his projects. 
This chapter aims to discuss the following: 
1. The existing theories and practices of procurement system selection; 
2. The decision tool that will be used in the proposed Project Procurement System 
Selection Model. 
5.2 THE EXISTING THEORIES AND PRACTICES OF PROCUREMENT 
SYSTEM SELECTION: 
Any improvement in the design and the construction process will obviously contribute to 
large savings in time and costs. It has been estimated that the selection of an appropriate 
procurement method could reduce project cost by an average of 5% (Contractual 1982). 
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The construction industry in the Kingdom, as in the rest of the world, consists of a vast 
range of projects that extend from small residential buildings to large scale industrial, 
commercial, and residential complexes. Each project has its own characteristics and 
requirements. In order for the project to be successful, the procurement method must 
address these characteristics and requirements along with the client and contractor needs. 
Through the effort to satisfy these needs, a large number of procurement methods have 
developed and have been adopted by the construction industry. The methodology and the 
various criteria for selection of the appropriate procurement method for any specific 
project should be selected is addressed now. This objective will be achieved in a subjective 
manner through an examination of the literature. 
The increase in the number of different procurement systems in the construction industry 
has resulted in the demand to conduct the selection process for any specific project in a 
disciplined and systematic manner. Skitmore and Marsden (1988) reported that there are 
two major difficulties in devising an objective method for the selection: 
1. No single person or knowledge `czar' is fully conversant with all the main procurement 
methods; 
2. No consensus has been established between the experts on the best methods for 
procurement selection. 
Ireland (1985) conducted an intensive study of the criteria affecting the selection process 
for procurement method and he concluded that no mutually exclusive sets of criteria 
uniquely and completely determine the appropriate procurement arrangement for a specific 
project. 
Skitmore and Marsden (1988) presented two basic approaches to developing a universal 
method for the procurement selection. The first method is a multi-attribute technique 
which is a modified version of The National Economic Development Office (NEDO) 
(1985) procurement path decision chart, figure (5.1A and 5.1B). This technique was 
designed to overcome the two major deficiencies in the original NEDO chart: 
1. The criterion answers are restricted to, at most, three alternatives and this was altered 
to allow a priority rating on a continuous scale; 
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2. The NEDO method implies that all criteria are equal of importance , 
irrespective of 
priority rating, in identifying the most appropriate path. 
By indicating the relative utility of each procurement path against each criterion on a 
numerical scale, it is possible to obtain a set of utility factors for use in the decision chart. 
The method used for scoring the utility factors is on lines of Fellows and Langford (1980) 
which were confirmed by comparison with a survey of the five experts. 
The decision chart is intended to be completed as follow: 
1. The user reads all the priority questions and enters the relative importance of each 
criterion in the chart on a scale 1 to 20. 
2. Rationalized priority ratings are calculated by dividing each priority rating by the sum of 
all the ratings, and then entered into the chart. The sum of the rationalized priority rating 
should be equal to 1. 
3. Each rationalized priority rating is taking in turn and multiplied by each of the utility 
factors, the results being entered into the appropriate columns. This is compared for all the 
criteria. 
4. The totals of each of the result columns, under each procurement path, are calculated, 
and ranked in descending order. The most appropriate procedure should have the highest 
total result. Table (5.1) shows a chart which has been completed for a hypothetical 
industrial project. 
The multi-attribute technique seems to be suitable for use by clients of the construction 
industry provided that they are able to obtain the services of an independent project 
manager to assist them in applying this technique to their specific project (Masterman, 
1992). 
The second method uses the discriminant analysis which examines data collected under a 
set of discriminating criteria which should be characteristics on which the procurement 
methods are expected to differ. Using these criteria the authors hope to discriminate 
between the procurement paths for decision making purposes. Masterman (1992) 
evaluated this technique and he claimed that this method is time consuming because it 
requires advanced statistical techniques and is unlikely to be suitable for busy clients and 
consultants until it becomes more user friendly. The multi-attribute technique seems to be 
suitable for use by clients having a project manager to help them in applying the 
techniques to a specific project. 
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In 1988 the RICS Quantity Surveyors Division developed an expert systems package titled 
ELSIE. The Elsie modules, designed for use on IBM compatible microcomputers with at 
least 2 Mb of hard disk space and a minimum of 512 k main memory, should be within 
reach of even the smallest Quantity Surveyors practice. 
Figure(5.1-A) : Identifying your Priorities 
Source Masterman (1992) 
A How important is the early completion to the success of your project? Crucial 
Timing Important 
Not as important as others 
B Do you foresee the need to alter the project in any way once it has begun on site, Yes 
Controllable variation for example to update machinery layouts? Definitely not 
Yes 
C Does your building (as distinct from what goes in it ) need to be technically Yes 
Complexity advanced or highly serviced? Moderately so 
No, just simple 
D What level of quality do you seek in the design and workmanship? Basic competence 
Quality level good but not special 
Prestige 
E Do you need to choose your construction team by price competition? Yes 
Price certainty A target plus or minus will do 
F Do you need to choose your construction team by price competition? Certainly for all construction worker important 
Competition Construction and management teams 
No, other factors more important 
Gi Can you manage separate consultancies and contractors, or do you want just one Can manage separate firms 
Responsibility Division of firm to be responsible after the briefing stage? Must have only one firm for everything 
Gil Can you want direct professional responsibility to you from the designers and Not important 
Responsibility Professional cost consultants? Yes 
H Do you want to pay someone to take the risk of cost and time slippage from you ? No, prefer to retain and therefore control 
Risk avoidance Prepared to share agreed risks 
Yes 
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Figure(5.1-B): Identifying Your Priorities 
Source: Masterman (1992) 
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Table (5.1): Complete procurer nt-path decision chart: hypothetical project 1: mdustnahst requiring unit 
quickly to realize grant and commence production as soon as possible (using provisional u& Y factors) 
Source: 9citmore and Marsden (1988) 
Client's priority questions (dent's Rationalized Pr omrement at hs 
priority rating priority rating A B C D E F G 
(scale 1.20) Negotiated Competitive Competitive Negotiated Competitive Management Turnkey 
traditional traditional develop and design and design and Contracting contracting 
construct build build 
Utility Results Utility Results Utility Results Utility Results Utility Results Utility Results Utility Results 
factor factor factor factor factor factor factor 
1. Speed 20 0.25 40 10.0 10 2.5 60.0 15.0 100 25.0 90 22.5 110 27.5 110 27.5 
How important is early 
caanpletion to the success 
of your proect 
2. Certainty 18 0.22 30 6.6 30 6.6 70 15.4 100 22.0 100 22.0 10 2.2 110 24.2 
Do you require a firm price 
and lor a strict completion 
date for the project before 
you can commit yourself to 
proceed with construction 
3. Flexibility 5 0.06 110 6.6 110 6.6 40 2.4 40 2.4 40 2.4 90 5.4 10 0.6 
To what degree do you foresee 
the reed to alter the project 
in any way once it has begun 
on the site? 
4. Quality level 7 0.09 110 9.9 110 9.9 80 7.2 40 3.6 40 3.6 90 8.1 20 1.8 
What level of quality, aesthetic 
appearance do you regiire in the 
design and workmanship 
5. Complexity 3 0.04 100 4.0 100 4.0 70 2.8 50 2.0 50 2.0 110 4.4 20 0.8 
Does your building reed to be 
highly specialized technologically 
advanced or highly serviced? 
6. Risk avoidance and 17 0.21 30 6.3 30 6.3 70 14.7 100 21.0 100 21.0 10 2.1 110 23.1 
responsibility 
To what extent do you wish 
one single organization to be 
responsible for the project; or 
to transfer the risks of the 
cost and time slippage? 
7. Price competition 10 0.31 20 2.6 110 14.3 80 10.4 10 1.3 80 10.4 40 5.2 30 3.9 
Is it important for you to choose 
your construction team by price 
competition, so increasing the 
likelihood of low price? 
Totals 80 1.00 46.0 50.2 67.9 77.3 83.9 54.9 81.9 
Rank order 7 6 4 3 1 5 2 
The Elsie package includes four linked software modules: 
1. The financial budget module can produce estimates based on the client requirements, 
even before the design given; 
2. The procurement module, a diagnostics program, gives recommendations on contract 
procurement options. 
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3. The time module is an activity-based planning program which tries to optimize overall 
development times. 
4. The fourth module, development appraisal, consists of a valuation model with 
additional knowledge-based attributes. 
The procurement module is the most subjective component of Elise and acts as an 
intelligent adviser rather than producing concrete answers. The module produces 
procurement of all types of buildings, not just offices, rather than looking at particular 
forms of contract. The module evaluates the suitability of the five procurement options: 
conventional; two-stage conventional; management contracting; construction management 
and contractor design and build. In offering advice the module considers the main 
characteristics of the project and examines the client's priorities as exemplified by the 
criteria. These include the unit definition, brief reliability, independent design constraints, 
early cost certainty, gross internal floor area and project value in millions. Once the 
interrogation process, which involves the rating of the criteria, is completed the five 
procurement methods are evaluated using project and time related factors and listed in 
decreasing order of suitability. This range reflects the knowledge gathering exercise which 
formed part of the research program and indicates the subjective nature of much of the 
decision making applied to construction procurement. 
Ironmonger (1989) conducted a study to examine and analyse the characteristics of the 
three main contracts types that become standards of the construction industry. The three 
contract types that were studied are: fixed price, unit price and cost plus. He examined 
the application of these contracts on the basis of three main elements of a construction 
project, namely cost, schedule, and scope. Each element is related to the other two, in 
that a change in one element affects the other two. The construction contract used must 
reflect the project needs in term of these three basic elements. The matrix shown in table 
(5.2) ranks the three contracts in terms of cost, schedule, and scope characteristics. 
Masterman (1992) described the technique developed by Bennett and Grice (1990) which 
used both the Building Economic Development Committee (1985) Thinking about 
Building guide and Skitmore's Marsden (1988) to tabulate the strengths and weaknesses 
of the various procurement systems. The technique provides an opportunity for the clients 
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to weight the various criteria in order to reflect their priorities. They stress the need to 
determine the priority given to the project's objectives by the means of detailed discussion 
of the issues involved between the client and his adviser. The utility factors allocated to 
each procurement system should be assigned in the light of the characteristics of both the 
client and the project. The client might change utility factors, as required by the project 
characteristics, before the form is completed, table (5.3). 
In his book entitled Building Procurement Systems, Franks (1992) indicated that the 
selection of the most appropriate procurement path is largely a matter of determining 
which performance requirements head the client's list of priorities. In table (5.4) each of 
the project requirements is rated (in so far as it is able) to satisfy the requirement. Ratings 
have been assigned on a1 to 5 scale with 1 the minimum and 5 the maximum capacity to 
meet the client's requirement. He concluded that when making comparisons of the 
procurement methods it is important to compare `like with like' and for this reason it is 
difficult to make valid comparisons of different procurement methods because each 
method has been developed to meet specific project requirements and client needs. 
Table (5.2): Comparison of Contracts 
Source: Ironmonger (1989) 
Criteria Fixed price Unit price Cost plus Application 
Cost 
Obtaining the lowest available price 3 3 1 All Types 
Knowing the total coat prior to start 3 2 1 All Types 
Giving contractor cost reduction incentive 3 3 1 All Types 
Paying contractor only for work performed 1 3 3 All Types 
Obtaining the best qualified contact 2 2 3 Private work 
Schedule 
Design complete prior to construction start 3 3 2 Public Work 
Requirement for competitive bid 3 3 1 Public Work 
Minimize total project duration 1 2 3 All Types 
Scope 
Scope is well defined and quantifiable 3 2 2 Building/Structural 
Scope is defined but not quantifiable 1 3 2 Road/Highway / civil 
Scope is unclear or unknown 1 2 3 Remodeling 
Ranking: 3 Good, 2 Fair, 1 Poor 
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Table (5.3): Example of Procurement System Selection Source: Bennett and Grice 1990) 
Client's ProcurPl ient S tems 
Priority: Traditional Design and büld Management Design and manage 
essential 5 
4 Sequential Accelerated Direct Competitive Develop and Management Construction Contractor Consultant 
Desirable 3 
2 Construct contracting Management 
Do without 1 Utility Score Utility Score Utility Score Utility Score Utility Score Utility Score Utility Score Utility Score Utility Score 
Time 
Is early completion required? 2 10 20 50 100 100 200 90 180 60 120 100 200 100 200 90 180 80 160 
Cost 
Is a firrn price needed before any 2 90 180 40 80 100 200 100 200 90 180 20 40 10 20 30 60 20 40 
commitment to construction is 
formed? 
Floxibdity 
Are variations necessary after work 5 100 500 90 450 30 150 30 150 40 200 80 400 90 450 60 300 70 350 
has begun on site? 
Complexity 
Is the building NgMy specialized, 5 40 200 20 100 20 100 10 50 40 200 100 500 100 500 70 350 80 400 
technologicafly advanced or highly 
serviced? 
Quality 
is high quality important/ 5 100 500 , 
60 300 40 200 40 200 70 350 90 450, 100 500 50 250 60 300 
Cortaiaty 
Is completion on time important? 3 50 150 30 90 100 300 90 270 70 210 90 270 90 270 100 300 90 270 
Is completion within budget important? 2 30 60 30 60 100 200 100 200 50 100 70 140 60 120 90 180 90 180 
Division of mpoasbility 
Is single-point responsibility wanted? 1 30 30 30 30 100 100 100 70 70 30 30 10 10 90 90 90 90 90 
Is direct professional responsibility 3 100 300 100 300 10 30 10 30 50 150 70 210 100 300 30 90 30 90 
wanted? 
Risk 
Is transfer of responsibility for the 3 30 90 30 90 80 240 100 300 70 210 30 90 10 30 100 300 80 240 
consequence of slippages important? 
Results 2030 1100 1720 11680 1 1 1790 2330 2400 2100 2120 
Table (5.4): Rating the Systems 
Source: Franks (1992) 
Management system Traditional Management Package deal/ Project manager 
contracting/ Design-and- Client's 
Client's performance requirements and Construction build representative 
expectations Management 
a- Technical complexity; 4 5 4 5 
The project has a high level of structural 
services or other complexity. 
b- High aesthetic or prestige requirements 5 3 3 4 
c- Economy; 3 4 4 4 
Commercial or industrial project or project where 
cost required. 
d- Time is of the essence; 2 4 5 4 
Early completion of the project is required. 
e- Exceptional size and /or administrative 2 4 4 5 
Involving varying client's/user requirements, 
sensitive etc. 
f- Price certainty; 4 2 4 4 
Is required at an early stage in the project's design 
development. 
g- Facility for change/variation control by the 5 5 1 4 
Users or others during the progress of the works. 
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Mohsini (1993) presented Knowledge-Based Expert System, Project Acquisition Strategy 
Consultant (PASCON), developed especially to help the potential building owner in 
designing the most appropriate project procurement strategy for his particular needs and 
constraints. PASCON is developed using a personal computer (PC) based expert-system 
software that allows for developing and using systems of up to 2,500 rules. The shell 
system is characterized by a backward-chaining reasoning process to reach conclusions 
along with a first-depth search strategy. The backward-chaining reasoning refers to the 
process where facts or conclusion are deduced from the input data and rules in the 
knowledge base. The system starts by establishing the project's characteristics and client's 
posture toward project control and risk taking. This information becomes the driving force 
in generating appropriate acquisition strategies. The selection mechanism, on the other 
hand, is driven by the building client's requirements and time constraints, figure (5.2). The 
expert system consists of over 500 knowledge-based rules, derived from an exhaustive 
literature search and interviews with numerous experts in practice, that are designed to 
generate the most appropriate procurement strategies for a client's specific requirements 
and constraints. 
Gordon (1994) examined the compatibility of various construction contracting methods 
with certain types of owners and projects. When choosing a contracting method for a 
construction project, the client must understand the various components of the contracting 
methods , the characteristics of the proposed project, and 
his own abilities. Some methods 
are much more appropriate for some projects than others, and the client should not select 
a method simply because it is convenient or recommended by the contractor. Use of the 
three drivers (project, owner, and market drivers), the risk-allocation analysis, and the 
commodity versus service analysis will guide the client in choosing the correct method, 
figure (5.3). A careful selection can result in cost savings and much more professional 
construction management. 
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Figure (5.2): PASCON'S Inference Tree 
Source: Mohsini (1993) 
Begin 
Consultation 
Project Construction Risk factor 7 
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MODULE# 1 
Types of Degree of 
---------- ----- 
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-------------------------- -------------- ------ 
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j 
hing Strategies F Matc 
----------------- --------------------------------------------------- 
Display Matched Strategy (s) 
Max. of 3 
Owner Select Preferred Strategy 
Display No Omr Preferred Strategy MODULE# 3 
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Figure (5.3): Method Selection Flowchart 
Source: Gordon (1994) 
Use project Drive to Eliminate Inappropriate Organizations 
" Time Constraints 
" Flexibility Needs 
" Pre-construction Service Needs 
" Design process Interaction 
" Financial 
Use Owner Drives to Eliminate Inappropriate Organizations 
" Construction Sophistication 
" Current Capabilities 
" Risk Aversion 
" Restrictions on Methods 
" Other External Factors 
Use Market Drives to Eliminate Inappropriate Methods 
" Availability of Appropriate Contractors 
" Current State of the Market 
" Package Size of the Project 
Use Risk Allocation and Project, Owner, and Market Drives to Choose Contract Type 
Use Commodity vs. Service Analysis to choose Contract Award Method 
Use Judgment and Experience to Create the Final Contracting Method from Remaining Options 
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5.3 SUMMARY OF THE MAJOR DRAWBACKS OF THE EXISTING MODELS: 
When choosing a contracting method for any project the client must understand the 
various components of the contracting methods, the characteristics of the project, and the 
client capabilities. Some methods are much more appropriate for some projects than 
others, and the client should not select a method simply because it is convenient or 
recommended by architect, engineer, contractor, or in-house and external consultants. No 
form of building procurement is entirely without risks or drawbacks. Any procurement 
method needs to be managed by the client in such way that the benefits are gained and the 
drawbacks and risks firmly controlled. In addition, no consensus has been found between 
experts on easy systematization of procurement selection. Table (5.5) presents the 
different approaches used for the selection of procurement methods. Mohsini (1993) 
summarized the main difficulty, common to these studies, as being the fact that almost 
invariably, generic forms of project procurement process underlie them. In other words, 
the generic forms underlying these approaches suffer aggregation and oversimplification. 
The application of these generic forms will allow only a partial evaluation of the strategy 
for identifying those determinants that may be dysfunctional to the project's goals. A 
detailed analysis of the existing models were performed to examine models applications, 
factors consider in the selection process, types of procurement systems, models 
operational procedures, and flexibility of uses. On the basis of this analysis, the following 
are the major drawbacks 
1. All models seem to ignore very important factors in the selection of the most 
appropriate procurement systems, such as the categories of client, market conditions 
and contract parties needs; 
2. The available options in the database of a number of the existing models are limited. 
For example some of the models are able to provide advice on a specific type of 
project and provide guidance on the suitability of a few procurement systems; 
3. Some of the models are conditional and cannot be use by any client. Mostly these 
models require assistance from an experienced consultant; 
4. Some of the models require the use of very advanced mathematical techniques which 
can be a very time consuming process; 
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5. A number of the existing models adopt a very primitive approach to the selection 
process with the result that the outcomes are very broad and limit the number of options 
to be considered. 
5.4 THE DECISION TOOL OF THE PROPOSED PROJECT PROCUREMENT 
SYSTEM SELECTION MODEL: 
5.4.1 Introduction: 
This section presents an alternative Model to help the potential public client in designing 
the most appropriate project procurement system for his specific project and needs. To 
develop the model, the first task was the development of a project procurement chart, 
providing a framework for evaluating the effect of a number of activities associated with 
the design and the construction of the project in relation to various project procurement 
systems. The model concentrated on examining the relationship between different 
procurement systems with reference to six major Influential Factors: Project 
characteristics; Market attributes; Contractors and A/E needs; Categories of clients; Client 
design organization, and the Local design and construction regulations. In addition, client 
needs were examined. The first task will be fully discussed in this chapter. The second task 
was to design a comprehensive tool to assist the public sector to select the most 
appropriate procurement strategy that best addresses their needs and satisfies the project 
requirements. 
The nature of the problem requires an effective decision making technique to 
systematically evaluate procurement systems against a number of criteria which will 
greatly help the individual or project team to develop their thoughts, reactions, priority 
weights, and recommendations. This will ensure that all procurements strategies receive a 
better evaluation than simply being rejected out-of-hand. The adopted technique will cause 
the project team to discuss and distinguish needs from desires, the important from 
unimportant, and tradeoff from non-tradeoff areas. In addition, the proposed decision 
making technique should consist of a number of screening stages which range from a 
simple screening process in the initial step to the most detailed one in the last screening. In 
each screening stage, procurement systems will be subjected to evaluation and refinement, 
in order to select those most promising systems from the long list originally generated. 
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The proposed Project Procurement System Selection Model (PPSSM) consists of four 
screening stages. The following is a broad overview of the Screening Methods that will be 
used in this research along with the related theories and the recommended applications. 
Figure (5.4) present a detailed chart of the proposed Project Procurement System 
Selection Model. 
5.4.2 First Screening: Feasibility Ranking: 
In any problem that involves a selection of the most appropriate alternative from different 
alternatives, decision makers will have to gather all the necessary information about the 
existing alternatives to assist them in the evaluation process. Many of the alternatives on 
the list will not be feasible or practical for the specific environment. All must be critically 
evaluated. The first step is to develop a set of evaluation criteria by which to judge the 
alternatives for feasibility. The factors that influence the selection of alternatives will be 
considered as a rough screening process for the first systems judging. 
A new format for use in this first screening process. Examples of the factors that might be 
considered are: the suitability of the alternative cost of implementation, cost of 
implementation, quality level, the amount of risks involved, time of implementation. The 
above five factors are scored on the basis of the survey of a number of Governmental 
Agencies and are ranked on a one to five basis , with 
five being the score for the highest 
probability of implementation for the least time, most benefit and the required quality. 
It is important in conducting the first screening step that no idea be discarded without 
being scored. Scoring will be difficult and of a subjective nature because what is applicable 
to one person might not be so to another. Therefore, judgments with the aid of help of 
specialized experts is highly recommended. In the first screening, the evaluator should 
anticipate all the effects, the final outcomes, and client repercussions that might occur as a 
result of adopting one procurement system as a solution. Finally, the purpose of the first 
screening is not to draw a conclusion regarding the optimum solution to be followed but 
to create two lists of alternatives. The first list is for the alternatives that are not 
considered to be feasible in practice and the other list of alternatives is for further review 
and development at the following screening, (table 5.6). 
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Figure (5.4): Mi lticriteria / Multiscreening Project Procurement System Selection Model 
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Table (5.6): Feasibility Ranking 
Source: Parker (1985) 
DECISION PHASE FEASIBILITY RANKING 
The Proposed Project Procurement System Selection Model 
List of the alternatives The suitability 
of the 
alternative cost 
for 
implementation 
Cost of 
implementation 
Quality level The amount of 
risk involved 
Time of 
implementation 
Total Ranking 
2. 
3. 
4. 
5.4.3 Second Screening: Evaluation by Comparison: 
The next step in the decision process is to select the most feasible alternatives and 
compare them. Comparison of the alternatives is made by listing the benefits and 
drawbacks of each system. To be fair and objective, the evaluator should try to list good 
points as bad. The number of drawbacks and benefits may be equal in number but 
definitely they will not be equal in strength or importance. A written list of the pros and 
cons, benefits and drawbacks is made for each system in chart form, (table 5.7). 
Table (5.7): Idea Comparison 
Source: Parker (1985) 
DECISION PHASE IDEA COMPARISON 
The Proposed Project Procurement System Selection 
Model 
List of the alternatives Benefits Drawbacks Total 
Ranking 
2. 
3. 
4. 
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5.4.4 Third Screening: Weighted Evaluation: 
The Weighted Evaluation process is designed for use in the evaluation of alternatives 
when varying importance and weights of a number of criteria must be taken into 
consideration. It helps the evaluators to put down their thoughts, reactions, and 
recommendations in a systematic fashion. This will assist the decision makers to select the 
appropriate path to be followed. 
To identify the optimum alternatives with reference to influential selection factors, the 
Weighted Evaluation process will be used in this study. This technique is employed by a 
number of authors to bring more objectivity to subjective decision-making. Mudge (1981) 
calls his process Numerical Evaluation and Fallon (1980) writes about a process called 
Combinex. Miles (1972) presents in his text a matrix system called Function Rating to 
use in making a quantitative evaluation of the importance of several alternatives to be 
selected. Weighted evaluation is divided into two major stages: the criteria weighting 
process and matrix analysis, (Parker 1985). 
5.4.4.1 The Criteria Weiahtin1 Process: 
Weight evaluation is a formally organized process for the selection of optimum alternative 
with reference the selected criteria. In judging alternatives, the selected criteria must be 
assigned weight values according to the significance of their impact on the alternatives, or 
how the decision maker has assigned different weights of importance to these criteria. 
The system used to determine the weights of importance to be assigned to each criterion 
is called Paired Comparison. It is based on the fact that everyone can make a simple 
decision involving a choice or preference between two criteria and make " no-yes 
"either-or " answer. 
The first step is to conduct Paired Comparison to list all criteria considered to be 
important in the selection process. It considered important not to eliminate any criteria 
that you think have no significance in the evaluation, because if there are any criteria of no 
significance they will automatically drop out by receiving little or zero weight. 
The second step is to determine the importance of each criterion to the evaluation team. 
When listed on the criteria weighting process format each is assigned a letter of the 
alphabet. These assigned letters are used to compare A against B, A against C, and so on, 
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as the criteria scoring matrix is filled out. When selecting between two criteria, the degree 
of importance of the selection can also be indicated. The preference or importance of one 
criterion decision over another can be major, medium, minor or none. Points are assigned 
from 3 to 1 depending on the degree of preference, where three is major. 
The third step, when all comparative evaluations have been made, is to total the raw score 
of each criterion by summing the assigned letter in the matrix, (figure 5.5). 
The fourth step is to adjust the raw scores to an assigned weight if desired. In this study it 
is decided to convert the raw scores to a scale of 1-10 with 10 being assigned to the 
criterion with the highest raw score, and the other criteria adjusted accordingly (table 5.8). 
Figure (5.5): Scoring Matrix 
A A-3 -- B P- - R-3 - C C- - D D-1 - E F- 
F 
HOW IMPORTANT 
3: MAJOR PREFERENCE 
2: MEDIUM PREFERENCE 
1: MINOR PREFERENCE 
Table (5.8): The Adjustment of the Raw Scores of the Goals 
Source: Parker (1985) 
DECISION PHASE DETERMINING WEIGHTS FOR EVALUATION 
PROJECT PROCUREMENT SYSTEM 
SELECTION MODEL 
GOALS, DESIRED CRITERIA, FUNCTIONS, FEATURES RAW SCORE ASSIGNED 
WEIGHT 
A 
B 
C 
D 
E 
5.4.4.2 The Evaluation Matrix: 
Once the selected criteria and their weights have been established, the next stage is to use 
these criteria in the evaluation process to achieve the optimum system. The selected 
criteria are inserted on the top of the evaluation matrix with their weights of importance 
beneath. In the left side of the evaluation matrix the alternatives to be compared are listed. 
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The first step is to rank each criterion against each of the alternatives. The scoring system 
used in the analysis is to assign 1 to 5 points on a scale of poor to excellent: 
(1) Poor (2) Fair (3) Good (4) Very good (5) Excellent 
The ranking is selected by taking into consideration how each alternative compares with 
the criteria. The second step consists of multiplying the rank of each with the weight of 
each criterion and entering the subtotal in the designated space. The last step is to total the 
score for each alternative and rank them for selection. The alternative having the highest 
points is the optimum selection of the choices made, (table 5.9). 
Table (5.9): The Evaluation Matrix 
(a detailed description of how to full out this matrix will be given in the following chapter) 
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5.4.5 Fourth Screening: The Analytic Hierarchy Process (AHP): 
5.4.5.1 Introduction: 
Individual experience and educational background are inadequate to make decisions 
regarding the appropriate course of action to be followed if there are numerous options 
available. To perform this operation successfully, the individual and industry must first 
organize and prioritize problem policies. Secondly, data and information should be 
synthesized. Finally, the diversity of data will urge the decision maker to search for a 
standard scale for assessment purposes. The Analytic Hierarchy Process( A HP) allows 
decision makers to design a framework of logic and problem solving that spans the 
spectrum from instant awareness to fully integrated consciousness by organizing 
perceptions, feelings, judgments and memories into a hierarchy of forces that influence 
decision results. In this section, the basic features of the AHP will be presented along with 
a simple example to give a clear perspective of this powerful decision support tool. 
5.4.5.2 Historical Background 
This theory had its beginning in the fall of 1971 while Thomas Satty was working on 
problems of contingency planning for the Department of Defences,. It had its adolescence 
in 1972 in a study on rationing electricity to industries according to their contribution to 
the welfare of the nation, (Satty 1996). In recent years, Satty has applied ABP to 
numerous high level decision analysis problems. The ABP helps the decision makers to 
identify and set priorities on the basis of their objectives and their experience and 
knowledge of each problem. Feeling and intuitive judgments are assumed to be more 
representative of human thinking and behavior than our verbalizations of them. The AHP 
framework organizes feelings and intuitive judgments as well as logic so that we can map 
out complex situations as we perceive them. It reflects the simple intuitive way we 
actually deal with problems, but it improves and streamlines the process by providing a 
structured approach to decision making, (Satty 1980). 
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5.4.5.3 The Analytic Hierarchy Process (AHP) Features: 
The specific application of AHP involves four major steps. The following is a brief 
description of these steps: 
1. Decompose the problems into a hierarchy. The first step in the AHP is to decompose 
a problem into a hierarchy consisting of the goal, criteria , and alternatives as a 
minimum problem structure. A variety of basic hierarchical structures is available to 
fit a wide variety of problems. These might include: 
1.1 Goal, criteria, alternatives 
1.2 Goal, criteria, subcriteria, alternatives 
1.3 Goal, criteria, subcriteria, scenarios, alternatives 
1.4 Goal, actors, criteria, alternatives 
1.5 Goal, criteria, level of intensities, many alternatives 
Each level in the hierarchy can be delineated further into another set of manageable 
components. The hierarchical structuring continues down to the most specific 
component of the problem, which typically involves specific alternatives or courses of 
action available to the decision maker. 
2. Establish priorities concerning the elements of the hierarchy. This step includes the 
establishment of priorities among the elements at each level of the hierarchy. The 
decision maker evaluates, in a pairwise fashion, the relative importance, preference, or 
likelihood of each set of elements with respect to elements at the immediately higher 
level in the hierarchy. First pairwise comparisons of the relative preference for the 
alternatives are made with respect to each of the lowest level, (subcriteria ). Next, 
pairwise comparisons are made about the importance of subcriteria with respect to 
each criterion, and then for the relative importance of the top level criteria with respect 
to the goal. For each set of pairwise comparisons, mathematical calculations are 
performed which produce priorities that are accurate, robust, and include a measure of 
judgmental consistency. 
3. Synthesis results. A synthesis combines the priorities developed in the previous step 
and calculates the total priority of each alternative with respect to the goal. The total 
for each alternative represents the degree to which the alternative fits all the criteria 
and subcriteria. The alternative with the largest total is the one most preferred overall. 
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4. Evaluate the consistency of judgment. The inconsistency index should be less than 
10% for the overall model. A higher inconsistency at any level or in the final synthesis 
does not invalidate the entire model, but it does suggest that the judgment warrant 
reexamination, (Dyer 1991). 
These features will be discussed in detail in the following sections. 
5.4.5.4 Structuring Hierarchies: 
Hierarchy is a representation of a complex problem on a number of levels whose first level 
is the goal to be achieved, followed by the factors, criteria, subcriteria, and so on down to 
the end which is the last level at which alternatives are located (Satty 1994). It breaks 
down the complex problem into its constituent parts, and these in turn into their related 
parts, and so on. This will permit the decision makers to integrate large amounts of 
information into the structure of the problem and form a precise perspective of the system. 
The number of the levels in any hierarchy depends on the complexity of the problem and 
the amount of information requested by the senior decision makers to evaluate the system. 
Satty (1977) summarized the main features of hierarchies: 
1. Hierarchy provides a meaningful integration of the systems components; 
2. Hierarchy uses aggregates of elements in the form of levels to accomplish tasks; 
3. Greater detail and depth occurs down the hierarchy; 
4. Hierarchy is reliable and flexible. 
To construct a hierarchy, one needs creative thinking, recollection and association, 
experienced consultants. If one decided to work based on one's own perspectives the 
outcomes will be limited to a number of alternatives that might not reflect the decision 
makers needs or problem characteristics. Whatever experience one has, it is essential for 
the enrichment of the problem solving to include other peoples ideas and debate until the 
problem is clearly defined and decision makers fully convinced. There are no formal 
procedures to be followed to generate the objectives, criteria, subcriteria, and alternatives 
for any problem. The structure of any hierarchy is multilinear and proceeds downward 
from the most general and less controllable to the more precise and measurable factors in 
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the lower alternatives. Figure (5.6) presents the simple hierarchy which consist of three 
levels namely: goal, criteria and alternatives. 
There are two general structures of hierarchies: 
5.4.5.4.1 Generic Hierarchy Forward planning: 
The levels of the hierarchy successively descend from the goal down to 
1.1 Time horizons 
1.2 Uncontrollable environmental constraints 
1.3 Risk scenarios 
1.4 Controllable systemic constraints 
1.5 overall objectives of the systems 
1.6 Stakeholders 
1.7 Stakeholder objectives 
1.8 Stakeholder polices 
1.9 Exploratory scenarios 
1.10 Composite or logic logical scenario 
Most prediction problem hierarchies are of this category. 
5.4.5.4.2 The Backward Planning Hierarchy: 
The levels of this hierarchy successively descend from the goal of choosing a best outcome 
to: 
2.1 Predicting scenarios 
2.2 Problems and opportunities 
2.3 Actors and coalitions 
2.4 Actors objectives 
2.5 Actors policies 
2.6 Particular control policies of a particular actor to influence the outcome 
Most decision problems are of this category (Satty 1994). 
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Figure (5.6): A Three Level Hierarchy 
Source: Salty (1994) 
5.4.5.5 Scales of Measurement: 
For a decision support theory to be trustworthy there must be uniqueness in the 
representation of judgments, the scale derived from these judgments, and the scales 
synthesized from these scales (Satty 1990). A nine point scale is utilized in the AHP 
pairwise comparison in order to evaluate the preferences for each pair of items. Although 
other methods of scaling and rating could be used with ABP, research and experience 
have shown that the nine point scale offers the following: 
1. The qualitative distinctions are meaningful in practice and have an element of 
precision; 
2. The qualitative judgments are well represented by five attributes: equal, weak, strong, 
very strong and absolute; 
3. By way of reinforcing (2), a practical method often used to evaluate items is the 
classification of stimuli according to three reactions: rejection, indifference, and 
acceptance; 
4. The psychological limit of 7±2 items in a simultaneous comparison suggests that if we 
take 7+2 items satisfying the description under (1) (Satty 1996) the recommended 
scale and its underlying numerical representation is shown in table (5.10). 
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Table (5.10): Fuzzy Verbal Scale Comparison 
Source: (Salty 1994) 
Intensity of Definition Explanation 
importance 
1 Equal importance Two activities contribute equally to the objective 
3 Weak importance of one over Experience and judgment slight favour one activity 
anther over another 
5 Essential or strong importance Experience and judgment strongly favour one activity 
over another 
7 Very strong or demonstrated An activity is favoured very strongly over anther; its 
importance Dominance demonstrated in practice 
9 Absolute importance The evidence favoring one activity over another is of 
the highest possible order of affirmation 
2,4,6,8 Intermediate values between When compromise is needed 
adjacent scale values 
Reciprocals If activity I has one of the A reasonable assumption 
of above above nonzero numbers 
nonzero assigned to it when compared 
with activity J, then J has the 
reciprocal value when 
compared with I 
5.4.5.6 The Pairwise Comparison Matrix: 
The most effective way to conduct judgments is to take a pair of elements and compare 
them on a single property while at the same time ignoring the other elements. For a 
pairwise comparison, the matrix is a simple, well established tool that offers a framework 
for testing consistency, getting the necessary comparative data and providing sensitivity 
analysis of the overall priorities when judgments are changed, (Satty 1985). 
In a complete system hierarchy, every element in the lower level affects every element in 
the upper level. A hierarchy does not need to be complete i. e. an element in any level does 
not have to function as the criterion for all the elements in the level below. An element in 
the higher level is considered to be a parent for all the lower levels which are part of it. All 
the elements in the lower level are compared to each other on the basis of their importance 
to the parent element. The element located in the left-hand column of the matrix is always 
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compared with the element located in the top row, and the value is given in the 
appropriate column. For example, if element (A) dominates element (B), then the integer 
is entered in row (B) column (A). On the other hand, if element (B) dominates element 
(A) then the reverse relationship occurs. Generally, for n elements, there are n(n-1) /2 
judgments required to be developed in the matrix. For example, suppose we wish to 
compare a set of n objects in pairs according to their relative weights. Objects are denoted 
by A1, 
...., 
A and their weights by Wl,...., Wn. The pairwise comparison may be represented 
by the following matrix: 
Al A2 An 
Al W1/W1 W1/W2 ......... W1/W 
A= Al w2/w, w21w2 ......... w2/w 
Al! I w, w1 WN W2 ......... w1 wn 
The pairwise comparison should be conducted for each level in the hierarchy with respect 
to the level above. The process can be performed from the top of the hierarchy downward 
which implies that decision makers have to evaluate the importance of the criteria and 
their preference for the available alternatives. The second option of pairwise comparison 
can proceed from the bottom upward by evaluating the preference of the alternatives with 
respect to each criterion before evaluating the importance of the criteria. 
5.4.5.7' Synthesis: Construction of an Overall Priority Rating with AHP: 
The process of weighting and combining priorities through the constructed hierarchy that 
leads to the overall result is called synthesis. For all matrices developed in the pairwise 
comparisons stage, synthesis must be performed to obtain the overall relative weights with 
respect to the main element. The following steps summarize the calculation process: 
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1. The value of each column should be added and then each entry in each column should 
be divided by the total of that column to get the normalized matrix, which facilitates 
meaningful comparison between the hierarchy elements; 
2. Rows should be averaged by adding the values in each row of the normalized matrix 
and dividing the rows by the number of entries in each; 
3. The result obtained is a vector of priority of all matrix elements with respect to the 
main element; 
4. Aggregate the relative weights of various levels of the model in order to produce a 
vector of composite weights which serves as ratings of decision alternatives in 
achieving the most general objective of the problem. 
The composite relative weight vector of elements at Kith level with respect to that of the 
first may be computed from (Zahedi 1986) : 
K 
C(I, K) _ flBE 
i=2 
C(I, K) = The vector of composite weights of elements at level Kith with respect to the element on level 1; 
B; = The ni. l by n; matrix with rows consisting of estimated eigenvectors; 
n; = The number of elements at level i. 
The repetition of this aggregation yields the relative weights of elements at the lowest 
level of the hierarchy with respect to the most general objectives at the first level. 
5.4.5.8 Measuring the Consistency of the Decision Maker's Jud'ments: 
Analytic Hierarchy Process provides a measure of consistency of the decision maker's 
judgment process. Consistency is considered to be of primary important in decision 
making to avoid any decision based on inconsistency of judgments. Experience shows that 
inconsistency can result from poor hierarchy, insufficient information, and mental lapse. In 
real practice, perfect consistency rarely occurs and decision makers should not consider it 
as an objective in problem solving. In ABP, one should not expect perfect consistency but 
a percentage of inconsistency that is considered acceptable or tolerable in the expression 
of personal preferences (Dyer 1991). AHP makes a useful contribution to test out the 
degree of inconsistency called Consistency Index (CI). It helps decision makers to identify 
possible errors in expressing judgments as well as the actual inconsistencies in the 
judgment process. The Consistency Index (CI) can be calculated for each matrix as 
follows (Satty 1983). 
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The Consistency Index Cl = (A - n) / (n-1) 
n= Matrix size 
X= Eigenvalue 
An approximation to the eigenvalue can be obtained by multiplying the total of each 
column in a matrix by its corresponding vector of weights. The approximation is exact 
when the exact vector of priorities is used. The consistency can be verified by taking the 
Consistency Ratio (CR) of The Consistency Index (CI) with the appropriate Random 
Index selected on the basis of the number of items being compared table (5.11). 
Table (5.11): Random Index 
Source: (Satty 1985) 
Size of Matrix Random Index Size of Matrix Random Index 
1 0 9 1.45 
2 0 10 1.49 
3 0.58 11 1.51 
4 0.9 12 1.54 
5 1.12 13 1.56 
6 1.24 14 1.57 
7 1.32 15 1.58 
8 1.41 
As a rule of thumb, if the Inconsistency Ratio (IR) is greater than (10%) of what would 
result from random judgments, the outcomes should be further investigated to detect the 
causes of the inconsistency. To improve the inconsistency, the decision makers are advised 
to revise the manner in which the questions are asked in the pairwise comparisons. If the 
first course of action fails to lead to an improvement of IR, then, it is likely that the 
problem needs to be restructured by grouping the elements that are interrelated and have 
common characteristics, (Satty 1983). 
5.4.6 An AHP Problem: 
While ABP is a friendly tool for decision makers to use, the mathematical calculation 
required to derived priorities from the pairwise comparisons involves what are known as 
eigenvalues and eigenvectors and are difficult to perform without the use of a computer 
142 
(Dyer 1991). However, we will now see how the AHP theory can be applied in a very 
simple decision making problem (partially adapted from Dyer 1991). 
5.4.6.1 Problem Definition: 
Let us consider that the task of Public Agencies in the Kingdom is to select the most 
appropriate procurement system to answer their needs and fulfill the project objectives. 
Suppose that the "Design and Construction Department" of the Ministry of Defence and 
Aviation is assigned to this task. The department prepares a list of all procurement systems 
that are feasible for implementation and latterly the list is narrowed to three systems that 
will be considered for further evaluation. All the three systems meet the Ministry's "must" 
criteria of. suitability for the public sector projects, coincide with the local regulations, and 
provide the minimum risks for the client. The department feels that there are a number of 
"key" criteria that should be incorporated into the Ministry decision. The list of criteria 
include the basic client needs: cost, time, quality and general needs. The Department has a 
problem involving both objective and subjective factors. So the management decides to 
employ AI HP to resolve the problem of selection. 
5.4.6.2 Developing the AHP Hierarchy: 
The first stage in AHP model building is to decompose the overall problem into a 
hierarchy 
.A variety of 
basic hierarchical structures is available to fit a wide variety of 
problems. These might include: 
1. Goal, criteria, alternatives 
2. Goal, criteria, subcriteria, alternatives 
3. Goal, criteria, subcriteria, scenarios, alternatives 
4. Goal, actors, criteria, alternatives 
5. Goal, criteria, level of intensities, many alternatives 
It is recommended that decision makers should start with the simplest structure consisting 
of the goal, criteria, and the alternatives. Although Departments may want to incorporate 
additional criteria or to include subcriteria in their model, for the purpose of simplicity the 
model presented in figure(5.7) will be considered without any changes. 
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Given the judgments about relative importance and preferences, a mathematical process 
will be used to calculate priorities of the criteria relative to the goal and priorities for the 
alternatives relative to each criterion. These priorities are then synthesized to provide a 
ranking of the three systems in terms of overall preference. The next step will show how 
the AFIP utilized pairwise comparisons to establish priority measures. 
Figure (5.7): Three Level Hierarchy for the Decision on the Appropriate Procurement 
System for the Public Sector in the Kingdom. 
Goal 
Select the best Procurement Systems 
Criteria 
Cost Time uali General Needs 
Procurement Systems A Procurement Systems (A) Procurement Systems (A) 
Procurement Systems Procurement Systems Procurement Systems 
Procurement Systems (C) Procurement Systems C Procurement Systems C 
5.4.6.3 Pairwise Comparisons and AHP: 
The following series of judgments must be conducted by decision makers in order to 
complete the model element comparisons: 
1. The relative preference for the three procurement systems with respect to the cost; 
2. The relative preference for the three procurement systems with respect to the time; 
3. The relative preference for the three procurement systems with respect to the quality; 
4. The relative preference for the three procurement systems with respect to the general 
needs; 
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5. The relative importance of the four criteria in terms of their contribution to the goal of 
selecting the best procurement system; 
In ABP pairwise comparisons are the basic assessment mode to gather the judgments of 
different elements in the hierarchy. For each judgment pair, one must specify which 
element is more preferable, important, or likely with respect to the node above it. The 
judgment will be reflected using the pairwise comparison scale for AHP described above. 
The decision makers need first to state their relative quality preference among the 
procurement systems as the systems are considered two at a time. This means that 
decision makers will compare the cost criteria of procurement system A with procurement 
system B, procurement system A with procurement system C, and procurement system B 
with procurement system C in three separate comparisons. In the pairwise comparison 
judgments, the decision makers decide that procurement system A is equal to moderate in 
terms of quality compared with procurement system B, so they specify equal to moderate, 
which will be represented numerically by 2 on the one-to-nine scale of ABP. Furthermore, 
the decision makers indicate their preference between procurement system A and 
procurement system C (in terms of the cost criteria), by considering that procurement 
system A is very strongly to extremely preferable to procurement system C. Finally, 
procurement system B is considered to be very strongly preferred over procurement 
system C. 
5.4.6.4 The Pairwise Comparisons Matrix: 
The three pairwise verbal comparisons of the comparisons of the procurement systems in 
terms of quality are represented in a Pairwise comparison matrix table (5.12). The matrix 
is used to compute the priority or utility scores for the three procurement systems in terms 
of cost. 
Table (5.12): Partial Pairwise Comparison 
Quality Procurement system A Procurement system B Procurement system C 
Procurement system A 
Procurement system B 
2 8 
6 
Procurement system C 
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Once the matrix of pairwise comparisons has been developed, the next stage is to calculate 
the priority of each of the elements being compared. The relative preferences in the 
pairwise comparison ratings in the table (5.13) can be used to estimate the priorities of 
the three procurement systems with respect to quality criteria and the sum of these 
priorities will be 1.0. 
Table (5.13): Full Pairwise Comparison Matrix for the Cost Criteria Judgments 
Quality 
Procurement system A 
Procurement system B 
Procurement system C 
1/2 
1/8 
Procurement system B 
2 
1 
1/6 
Procurement system C 
8 
6 
1 
The next step consists of the computation of priorities from the given matrix. In 
mathematical terms the principal eigenvector is computed, and when normalized becomes 
the vector of priorities. In the absence of a large scale computer to solve the problem, the 
following estimates of the vector can be obtained by the following methods: 
1. The crudest: Sum the elements in each row and normalize by dividing each sum by the 
total of all the sums, thus the results now add up to unity. The first entry of the 
resulting vector is the priority of the first activity; the second of the second activity and 
so on. 
2. Better: Take the sum of the elements in each column and form the reciprocals of these 
sums. To normalize so that these numbers add to unity, divide each reciprocal by the 
sum of the reciprocal; 
3. Good: Divide the elements of each column by the sum of that column and then add the 
elements in each resulting row and divide this sum by the number of elements in the 
row. This is a process of averaging over the normalized columns. 
4. Good: Multiply the n elements in each row and take the nth root. Normalize the 
resulting numbers ( Satty 1996). 
Let us now apply the third method compute the vectors of the existing problem in hand. 
The outcomes are summarized in tables ( 5.14,5.15 and 5.16). 
Procurement system A 
1 
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Table (5.14): Summing the Entries in each Column of the Pairwise Comparison Matrix 
Qty Procurement system A Procurement system B Procurement system C 
Procurement system A 1 2 8 
Procurement system B 1/2 1 6 
Procurement system C 1/8 1/6 1 
Column totals 13/8 19/6 15 
Table (5.15): Computing the Normalized Matrix 
Quality Procurement system A Procurement system B Procurement system C 
Procurement system A 8/13 12/19 8/15 
Procurement system B 4/13 6/19 6/15 
Procurement system C 1/13 1/19 1/15 
Column totals 1.0 1.0 1.0 
Table (5.16): Computing the Row Averages or Relative Priorities 
Quality Procurement system A Procurement system B Procurement system C Row Average 
8/13 + 12/19 + 8/15 
Procurement system A=0.593 
3 
4/13 + 6/19 + 6/15 
Procurement system B=0.341 
3 
1/13 + 1/19 + 1/15 
Procurement system C=0.066 
3 
Total = 1.000 
The row averages of 0.593,0.341, and 0.066 provide an approximation to the preferences 
for the three procurement systems in terms of quality. Procurement system A is the 
preferred system using this criterion, followed by system B and system C. Similarly, we 
can obtain the preferences of the three systems with respects to other criteria. Before that 
an investigation will be made to measure the consistency within a set of judgments. 
5.4.6.5 Measuring the Consistency of the Decision Maker's Judgment: 
Perfect consistency should not be expected in working with AHP since words are used to 
reflect the judgments of decision makers. The issue really is the percentage of 
inconsistency considered to be acceptable in the expression of our preferences. As 
mentioned above, the inconsistency ratio of 0.1 or less is considered acceptable. The 
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following steps show how inconsistency ratio can be calculated manually in the absence of 
the computer: 
1. Multiply the first column of the original pairwise comparison matrix by the relative 
priority of procurement systems A (0.593). The same multiplication should be done for 
column 2 and 3. The entries across the rows should be summed to get the weight sum, 
(table 5.17). 
Table (5.17): Original Pairwise Comparison Matrix 
Quality A(0.593) B(0.341) C(0.066) 
Procurement System A128 
Procurement System B 0.5 16 
Procurement System C 0.125 0.167 1 
Multiplied by relative 
priorities 
Quality A B C Row Sum 
Procurement System A 0.583 0.682 0.528 1.803 
Procurement System B 0.297 0.341 0.396 1.034 
Procurement System C 0.074 0.057 0.066 0.197 
2. Divided corresponding components of the second vector by the . 
first: 
1.803/0.593 = 3.040 
1.034/0.341 = 3.032 
0.197/0.066 = 2.985 
3. Summing over these components and taking the average which is denoted by LX and 
called the maximum or principal eigenvalue. This will be used in estimating the 
consistency index. The closer Xax is to the number of activities in the matrix (n) the 
more consistent the result. 
Xx=3.040+3.032+2.985 /3=3.019 
4. Deviation from consistency may represented by (A. max -n )/( n-1) which we call 
the Consistency Index (Cl): 
For n=3 procurement systems: CI = (3.019 - 3)/(3-1) = 0.010 
5. To determine how good this result is, we divide it by the corresponding value Random 
Index (RI) = . 
058 (for n= 3). 
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The Consistency Ratio (CR) = 
Cl 
= 0.010/0.58 = 0.017 RI 
This result is consider to be acceptable to the decision makers. 
5.4.6.6 The Remaining Pairwise Comparisons: 
The next step, after calculating the priorities of the three systems with respects to quality, 
is to determine the priorities of the systems with respect to the remaining criteria. In 
addition, the importance of the criteria to each other have to be calculated. Table (5.18) 
presents the pairwise comparison matrices for judgments about the systems relative to the 
other criteria. Applying the same procedure for the cost criterion, the remaining priorities 
for the rest of the criteria can be obtained. These priorities are presented in table (5.19). 
Table (5.18): Full Pairwise Comparison Matrix for the Cost, Time, and General Needs 
Criteria Judgments. 
Cost Procurement system A Procurement system B Procurement system C 
Procurement system A1 1/3 1/4 
Procurement system B31 1/2 
Procurement system C421 
Time Procurement system A Procurement system B Procurement system C 
Procurement system A1 1/. 1/6 
Procurement system B41 1/3 
Procurement system C631 
General Needs Procurement system A Procurement system B Procurement system C 
Procurement system A 
Procurement system B 
Procurement system C 
1 
3 
1/3 
1 
4 
7 
1/4 1/7 1 
Table (5.19): Priorities of the Systems on the Remaining Criteria 
Procurement systems Cost Time General Needs 
Procurement system A 0.123 0.087 0.265 
Procurement system B 0.320 0.274 0.655 
Procurement system C 0.557 0.639 0.080 
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The decision makers have to determine the weights assigned to each criterion before they 
attempt to make the final decision. The following judgments should be done: cost versus 
time, quality, and general needs, time versus quality and general needs, and quality versus 
general needs. The final outcomes of the criteria judgments are summarized in table 
(5.20). By applying the same procedure performed before, the priorities can be developed 
with respect to the overall goal, (table 5.21). 
Table (5.20): Pairwise Comparison Matrix of the Decision Making Criteria 
Criterion Cost Time Quality General Needs 
Cost 1 3 2 2 
Time 1/3 1 1/4 1/4 
Quality 1/2 4 1 1 /2 
General Needs 1/2 4 2 1 
Table (5.21): Priorities for the Overall Goal 
Cost 0398 
Time 0.085 
Quality 0.218 
General Needs 0.299 
5.4.6.7 Synth esis: 
In this stage we will examine how AHP synthesizes or combines both procurement 
systems priorities the criteria priorities to provide an overall rating for the three systems. 
Table (5.22) summarized all the priorities for each system with respect to each criterion. 
Table (5.22) The Priorities for each system with respect to each criterion 
Criteria 
Alternative Cost Time Quality General Needs 
Procurement system A 0.123 . 0087 0.593 0.265 
Procurement system B 0.320 0.274 0.341 0.655 
Procurement system C 0.557 0.639 0.066 0.080 
To calculate the priority for each system, each criterion's importance priority should be 
multiply by the alternative's preference priority with respect to that criterion then added to 
similar calculations for the remaining criteria. The following computations present the 
overall priorities for each system: 
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Overall priority ofprocurement system A= (0.398)(0.123)+ (0.085)(0.087)+(0.218)(0.593)+(0.299)(0.265) = 0.265 
Overall priority of procurement system B= (0.398)(0.320)+ (0.085)(0.274)+(0.218)(0.341)+(0.299)(0.565)= 0.421 
Overall priority of procurement system C= (0.398)(0.557)+(0.085)(0.639)+(0.218)(0.066)+(0.299)(0.080) = 0.314 
Based upon the computed overall priorities, procurement system B is the best strategy 
available for the decision makers followed by procurement system C and A respectively. 
An interesting feature of AHP is the ability to perform sensitivity analysis. This type of 
analysis is used to investigate how sensitive the rankings of the alternatives are to changes 
in the importance of the criteria. This feature will be discussed with the use of Expert 
Choice Software based on AI-P. 
5.4.7 Expert Choice As A Decision Support Tool: 
Expert Choice represents a significant change in the decision process. The software assists 
the decision makers in all fields to solve complex problems which involve a huge amount 
of data and alternatives. Expert Choice is based on the AHP, a tool for decision makers to 
construct decision frameworks from both routine and non-routine problems and to use 
these decision frameworks in a way which includes their own judgments. This framework 
is a hierarchy used to arrange the problem criteria with respect to the courses of action 
which will result from problem analysis and solving in a systematic way. The hierarchy 
extends from the goal to the criteria to subcriteria and so on down to the lowest level 
where the alternatives are placed. 
The decision makers judgments form the basis of the Expert Choice inputs. Expert Choice 
does not perform the selection of the courses of action in a mysterious fashion or hidden 
in mathematical theories of the software, but helps the decision makers to make an 
informed selection of the right choice based on their experience, knowledge and 
preferences. 
The Expert Choice Software Package(version 9) consists of an introductory user manual, 
tutorial to get the user started with the package, and the disks. For detailed Expert Choice 
Software specifications, instruction commands and installation refer to the software 
manual (Satty 1986). 
The purpose of this section is to explore the major feature of the Expert Choice Software 
with the aid of the example discussed earlier. 
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5.4.7.1 Model Building: 
Expert Choice allows the decision makers to construct a framework of the problem by 
using very simple commands that build up the from the top. The major goal of the problem 
is specified down to the basic criteria and their related nodes and so on to the bottom of 
the hierarchy where alternatives are inserted. In figure(5.8), the names of each criterion, 
and the criterion weight assigned by the decision makers during the judgment stage are 
clearly shown. An equal weight will be given automatically by the Expert Choice to all 
criteria, i. e. an equal value of 0.25, before any judgments are made. 
Figure (5.8): Problem Hierarchy showing Goal and Criteria Labels with Priorities 
Assigned to Each Criterion. 
SELECT THE BEST PROCUREMENT SYSTEMS 
Abbreviation Definition 
COST COST CRITERIA 
GENERAL GENERAL NEEDS 
PROC SA PROCUREMENT SYSTEM A 
PROC SB PROCUREMENT SYSTEM B 
PROC SC PROCUREMENT SYSTEM C 
QUALITY QUALITY CRITERIA 
TIME TIME CRITERIA 
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The Expert Choice program has two components, each with its own icon. The Evaluation 
and Choice component is used to build the model, make judgments, synthesize priorities 
and perform sensitivity analyses. The Structuring component helps to list and organize the 
factors in a decision model and then build the model for you to use in the Evaluation and 
Choice component. Once the complete shell of the Expert Choice model has been defined, 
the user can move to any part of the model with the cursor arrow keys on the keypad. 
5.4.7.2 The Pairwise Comparisons: 
After the development of the problem hierarchy has been completed, the pairwise 
comparisons stage should be conducted to express the relative preferences for the 
alternatives with respect to each criterion and then the relative importance of each 
criterion must be specified. The Expert Choice allows the user to specify the relative 
preferences of the procurement systems with respect to the cost criterion using the nine 
point verbal pairwise comparison scale. The pairwise comparison process proceeds until 
all possible comparisons have been accomplished. Having completed this stage, the Expert 
Choice calculates the priorities for the procurement systems with respect to the cost 
criterion. The pairwise comparison matrix of the decision makers judgment and the 
priorities in both decimal and horizontal bar form is obtained. In addition, the 
inconsistency ratio is also displayed, (Figure 5.9). 
Figure (5.10) displays the decimal values in the boxes for each procurement system and 
matches the priorities upon the pairwise comparison assigned by the decision makers. 
Similarly, the comparison process of the systems can with respect to the remaining criteria 
can be performed until the judgments of the importance of the criteria with respect to the 
goal is done in figure (5.11). 
5.4.7.3 Synthesis of the AHP Model: 
After completion of data for the pairwise comparison matrices, the process of synthesis 
can be performed to get the overall prioritization of the decision procurement systems. 
Figure (5.12) summarizes the results of this stage. 
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5.4.7.4 Sensitivity Analysis: 
The Expert Choice facilitates the performance of sensitivity analysis on the evaluation. It 
helps the decision makers to see how different weights assigned to each criterion might 
effect the outcomes of the model. Figure (5.13) presents the sensitivity analysis of the 
problem under study. The criteria are represented by the vertical lines and the alternatives 
are displayed as horizontal line graphs. The intersection of an alternative line with the 
vertical criterion line shows the priority of the alternative for the given criterion, as read 
from the right axis which is labeled (Alt %). The criterion's priority is represented by the 
height of the rectangular bar on its line as read from the left axis labeled (Crit %). The 
overall priority of each alternative is represented on the Overall line, and again is read 
from the right axis. Based upon the sensitivity analysis, any changes in the ranking of the 
alternatives are a function of the different weights assigned by decision makers to model 
criteria. Figure (5.14) shows the dynamic sensitivity of the problem which is a horizontal 
bar graph that enables the decision makers to increase or decrease the priority of any 
criterion and see the change in the priorities and the ranking of the alternatives. 
Figure (5.9): Pairwise Comparison Matrix and Priorities of Procurement Systems 
with respect to Cost 
SELECT THE BEST PROCUREMENT SYSTEMS 
Nod.: 10000 
Compare the relative PREFERENCE with respect to: COST < GOAL 
PROC SA (30) (4 
Abbreviation Definition 
God SELECT THE BEST PROCUREMENT SYSTEMS 
COST COST CRITERIA 
PROC SA PROCUREMENT SYSTEM A 
PROC SB PROCUREMENT SYSTEM B 
PROC SC PROCUREMENT SYSTEM C 
PROC SA 
PROCSB 
PROC SC 
. 
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. 320 
. 
558 
Inconsistency Ratio -0.02 
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Figure (5.10): Priorities of Procurement Systems with respect to Cost 
Figure (5.11): Judgments and Priorities for Criteria Importance 
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Figure (5.12): Synthesis Details for Final Results 
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Figure (5.13): Sensitivity Analysis with respect to Goal 
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Figure (5.14): Dynamic Sensitivity Graph 
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After reviewing the basic features of the AHP theories and exploring Expert Choice 
Software capability as a decision support technique, the author will demonstrate in the 
following sections how these theories along with other tools discussed earlier, can be 
combined together to form an ideal decision framework (which is muticriteria / 
mutiscreening in its characteristics) to select the most appropriate procurement system. A 
questionnaire will be designed to collect data related to the proposed model. The public 
client design team response to the questionnaire will provide judgments on the elements in 
the hierarchy in pairs as to their relative importance. The respondents will be asked to fill 
out all the pairs comparison tables of the procurement systems selection model criteria. 
The judgment will be made using the AHP fundamental Ito 9 numerical scale. There are 
also a number of questions in the questionnaire related to the other screening such as the 
weights assigned to the client needs and the remaining factors that effect the selection 
process. 
5.5 SUMMARY: 
In any project, the selection of the procurement system should be performed in a 
systematic way to avoid the application of inappropriate systems which might result in 
undesirable outcomes. The construction industry worldwide has responded positively to 
this demand, and a number of theories have been developed to guide the client to employ 
the right procurement system that best addresses his basic needs and the project 
requirements. 
This chapter presented an overview of a number of procurement system selection practice 
and discussed briefly the drawbacks associated with their application. In addition the 
chapter presented a detailed analysis of the tool that will be used in the proposed Project 
Procurement System Selection Model. This analysis provides a good understanding of the 
theories and applications of the tool. 
The following chapter will discuss the proposed Project Procurement System Selection 
Model which consists of four major screening stages. In addition, the chapter will indicate 
the input data that needs to be collected from the experts in the field for the model 
operation. 
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CHAPTER SIX: THE PROPOSED PROJECT PROCUREMENT SYSTEM SELECTION 
MODEL 
6.1 INTRODUCTION: 
Chapter five presented an overview of the existing methods developed in the construction 
industry to assist the client to select the most appropriate procurement system for his 
project. Chapter five also discussed the theories of the proposed tool that will be used in 
the proposed Project Procurement System Selection Model (PPSSM). 
In this chapter, the PPSSM will be discussed as a new approach to solve the procurement 
system selection problem. This chapter also indicates the data which needs to be collected 
from the experts in the field in order to select the most appropriate procurement system 
for the public sector in Saudi Arabia. 
6.2 NATURE OF THE PROBLEM: 
The existing proliferation of different procurement strategies for construction projects has 
resulted in an increasing demand for systematic methods of selecting the most appropriate 
strategy for a specific project. Research conducted to solve this problem demonstrated 
that there are an unlimited number of strategies available in the construction industry. 
Secondly, there are no sets of criteria which uniquely and completely determine the 
appropriate procurement strategy for a particular project (Skitmore 1988). Finally, the 
fuzzy nature of the problem implies that there is no specific tool that will indicate for the 
decision makers the best and most appropriate strategy to be adopted and followed. Any 
proposed methodology should take these problems into consideration in order to produce 
a practical tool for the selection process. The existing methods used to solve the problem 
of procurement selection, such as expert system, multi-attributes technique and tabulated 
format suffered from aggregation and oversimplification. In addition, these methods 
involved a series of judgments based on a numerical scales or "if and then" rules that did 
not address the problem of procurement selection. 
The proposed methodology presented in this thesis addresses the problem in the following 
ways: 
1. The first task of this research study is to develop a constructive Project Procurement 
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System Selection Model that includes the basic parameters of the project life cycle 
from the inception stage to the project operation. The emphasis of this study is to 
examine the relationship between the procurement systems currently used by the 
construction industry and the related factors influencing the selection process. 
Secondly, to develop a Procurement Systems Selection Model to assist the clients to 
have a structured approach to selection of the most appropriate procurement path to 
implement their project methods. The model concentrates on examining the 
relationship between various procurement systems with reference to project 
characteristics; market attributes; contractors and A/E needs; categories of client; 
client design organization and the local design and construction regulations. In 
addition, client needs of the project were examined. 
2. As shown in the proposed model, there are various procurement systems which need 
to be evaluated against different sets of criteria. 
3. At the present time, there is no consensus as to the weighting given to any of the 
selection criteria. Therefore a survey is needed to establish the criteria weights, as 
perceived by the client in the construction industry, with respect to the procurement 
strategies. 
4. The nature of the study implies that the proposed decision technique should act as a 
multicriteria / multi-screening tool that has the ability to evaluate various procurement 
systems with respect to different criteria. These multi-screening stages will be used to 
eliminate inappropriate strategies that are not considered viable for further evaluation. 
The degree of detail and complexity of these multi-screening stages increases as we 
proceed to the final stage of evaluation, because in the early screening stages, the 
decision makers will easily determine the procurement strategies that are not feasible 
for implementation. As we approach the last stage of the evaluation, the remaining 
procurement strategies have apparently equal weights which implies that a precise 
judgment analysis should be performed to evaluate the strategies with respect to 
different criteria (involving a mixture of qualitative and quantitative factors). 
5. As the nature of the study implies, at each screening stage of the proposed model it is 
necessary to perform a series of judgments expressed with a fuzzy verbal scale which 
will form the basis of the decision making process. 
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6. A questionnaire was developed to measure the opinions of design and construction 
directors in the Governmental Agencies in Saudi Arabia (where the model was tested) 
in order to solicit the weightings assigned to different criteria. Consequentially the 
ranking of the procurement strategies could be computed on the basis of the 
mathematical calculation of the priorities, standard deviations, means and agreement 
indices using the statistical package software. 
6.3 THE FOUR PPSSM SCREENING STAGES: 
As stated in the previous chapter, PPSSM is an integration of the Parker's judging 
alternatives technique of value engineering and Analytic Hierarchy Process(AHP). The 
PPSSM consists of four major screening stages: Feasibility Ranking; Evaluation by 
Comparison; Weighted Evaluation and Analytic Hierarchy Process(AHP). The first three 
screening stages are part of Parker's technique and the fourth one is designed in line with 
AHP. The first and second screenings are of a rough nature to eliminate inappropriate 
procurement systems from any further evaluation. The third screening introduces the 
weight values of the factors from the client's perspective. The final screening uses the 
Expert Choice Software of the AHP to perform model building, pairwise comparisons, 
synthesis of the model results and sensitivity analysis. Figure (6.1) presents the four 
screening stages of the PPSSM. 
The following is an detailed discussion of the Screening Methods that will be used in this 
proposed PPSSM: 
6.3.1 First Screening: Feasibility Ranking: 
Since a conscious effort was made to determine the procurement systems and the factors 
considered to be of primary importance in the selection process, many of the systems on 
the list will not be feasible or practical for the specific environment. All must be critically 
evaluated. The first step is to develop a set of evaluation criteria by which to judge the 
systems for feasibility. The factors that influence the procurement selection will be 
considered as a rough screening process for the first systems judging: 
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1. Project characteristics: 
1.1 Project types 
1.1.1 Offices 
1.1.2 Residential 
1.2 Project size: 
1.2.1 Large size project 
1.2.2 Normal size project 
1.3 Project cost 
1.3.1 High cost project 
1.3.2 Medium cost project 
1.3.3 Low cost project 
1.4 Degree of flexibility 
1.4.1 Flexible scope of project 
1.4.2 Fixed scope of project 
1.5 Degree of complexity 
1.5.1 Highly specialized technology needed 
1.5.2 Normal technology needed 
1.6 Time constraints 
1.6.1 Crucial 
1.6.2 Important 
1.6.3 Not important 
1.7 Payment methods 
1.7.1 Lump-sum 
1.7.2 Fixed fee 
1.7.3 Percentage fee 
1.7.4 Unit price 
1.8 Design/construction integration 
1.8.1 Highly needed 
1.8.2 Not needed 
1.9 Project funding methods 
1.9.1 Governmental funded projects 
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1.9.2 Private funded projects 
2. Market attributes: 
2.1 The availability of the local and international contractor 
2.1.1 Qualified contractor 
2.1.2 Average qualified contractor 
2.1.3 Unqualified contractor 
2.2 The availability of the local and international A/E firms 
2.2.1 Qualified A/E firms 
2.2.2 Average qualified A/E firms 
2.2.3 Unqualified A/E firms 
2.3 Package size of the project 
2.3.1 One package size project 
2.3.2 More than one package size project 
3. Contractors and A/E firms needs: 
3.1 The local and international contractors acceptable profit rate 
3.1.1 High profit rate 
3.1.2 Average profit rate 
3.2 The local and international A/E firms acceptable profit rate 
3.2.1 High profit rate 
3.2.2 Average profit rate 
3.3 Contractors and A/E firms expectation from the project 
3.3.1 Financially oriented 
3.3.2 Reputation and money 
3.4 Contractors and A/E firms expectation from the client 
3.4.1 Partnering environment 
3.4.2 Commitment to the contract terms only 
4. Categories of the client and experience level: 
4.1 Public experienced primary client 
4.2 Public experienced secondary client 
4.3 Private experienced primary client 
4.4 Private experienced secondary client 
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4.5 Private inexperienced client 
5. Client design teams: 
5.1 In-house design team 
5.2 Outside design team 
5.3 Combined teams 
6. The local design and construction regulations: 
6.1 Construction methods 
6.1.1 Advance construction systems 
6.1.2 Primitive construction technique 
6.2 Awarding procedures 
6.2.1 Open tender 
6.2.2 Selected tender 
6.2.3 Negotiation 
A new format is used in this first screening process. The above six factors will be scored 
according to the survey of a number of Governmental Agencies on a one to five basis , 
with five being the score for the highest probability of implementation for speed, benefit 
and required quality. Vertically, the list of procurement systems are placed for evaluation 
with the respect to these factors. The outcome of the first screening stage will be 
presented in chapter eight. The following are the groups of procurement systems: 
1. Separated and co-operative procurement methods 
1.1 Traditional method 
1.2 Two stage tendering 
1.3 Negotiation method 
1.4 Continuity contracts 
1.5 Serial contracts 
1.6 Cost reimbursable contracts 
2. Integrated procurement methods; 
2.1 Design and build 
2.2 Package deals 
2.3 Turnkey 
174 
2.4 Develop and construct 
3. Management oriented procurement methods; 
3.1 Management contracting 
3.2 Construction management 
3.3 Design and manage 
It is important in conducting the first screening step that no procurement system be 
discarded without being scored. The purpose of the first screening is not to draw a 
conclusion regarding the optimum solution to be followed but to create two lists of 
procurement methods. The first list is for the systems that are not considered to be feasible 
for practice and the other list of systems is for further review and development at the 
following screening, (table 6.1). 
6.3.2 Second Screening: Evaluation By Comparison: 
The next step in this model is to select the remaining procurement systems that are feasible 
for further review after the evaluation of the first screening. In this stage, the comparison 
of procurement systems can be made by listing the advantages and disadvantages of each. 
To conduct fair and objective comparison, all the good points for each system will be 
listed as well as the bad points. Based on the review of different literature and the 
interviews of different construction industry participants, a list of various procurement 
systems with their common benefits and drawbacks is prepared as a guide for judgment 
comparisons. The number of benefits and drawbacks may be equal in number but they will 
not be equal in strength and importance as has been perceived by the decision makers. The 
purpose of the screening stage is to provide for the decision team the opportunity to 
maximize the benefits of each system while at the same time minimizing the drawbacks. 
This can be done by modifying the procurement system or finding a solution to overcome 
the negative factors. For example, if a procurement system has the problem of uncertainty 
regarding the overall project cost at the inception stage, the client team can overcome 
this problem by modifying the system simply by agreeing with the contractor that 
the final cost should not exceed an agreed guaranteed maximum cost stated in the 
contract. This will minimize the amount of financial risk which the client might face at 
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the end of the project. Similarly, the client might also encourage the contractor to finish 
the project earlier than the construction time by sharing with him any saving that will 
result from an early completion of the project. 
Thus the second screening stage takes the best of the feasible procurement systems from 
the feasibility ranking stage and evaluates each feasible procurement system to correct any 
weakness. Thus all feasible procurement system remain available but each will have 
possible amendments and modifications. Procurement system that cannot be satisfactorily 
amended are rejected. 
6.3.3 Third Screening: Weighted Evaluation: 
The last two screening techniques have more general application as they deal with 
evaluating the importance of the criteria with respect to the procurement systems. In 
addition, weighting of the criteria has not previously been introduced. This screening stage 
is divided into two steps: 
1. the criteria weighting process 
2. matrix analysis 
6.3.3.1 Paired Comparisons: 
In judging procurement systems, the "client needs" must be assigned differing weight 
values according to their potential impact on a project, or the importance assigned to them 
by the decision makers or design team. The technique used to place the weights of 
importance to be assigned to each criterion is called "paired comparison". This is done by 
comparing one need to only one other need at a time. While doing this, it can be 
determined which need is of greater importance as well as what is the magnitude of 
difference in importance. A detailed analysis of different literature and field surveys were 
conducted to establish the list of all client needs that are considered to be important in the 
final selection of procurement systems. This is considered to be the first step in the paired 
comparisons. At this stage, no attempt has been made to judge these needs because later 
those needs that are not valuable will eventually drop out as result of receiving little 
weight. 
In this model, a comprehensive list of the client needs is developed which is divided into 
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four major categories with minor sub-needs- 
1. Total Cost of the Project: 
1.1 Capital cost 
1.2 Maintenance cost 
1.3 Prequalification cost 
1.4 Cost overrun 
1.5 Reduction of financial risk 
2. Time: 
2.1 Construction time 
2.2 The early start of construction activity 
2.3 Planning and designing time 
2.4 Rapid response to new client needs 
2.5 Minimization of activities interference 
2.6 Speed of construction 
2.7 Time overrun 
3. Quality: 
3.1 Design reliability and durability 
3.2 Design innovation 
3.3 Building systems guarantees 
3.4 Suitability for the intended uses 
3.5 Flexibility 
3.6 Aesthetic appearance of the building 
4. General Needs: 
4.1 Parties involvement 
4.2 Allocation of responsibilities 
4.3 Professional team performance 
4.4 Co-operation and motivation 
4.5 Safety 
4.6 Accountability 
4.7 Existing building operation / disruption caused 
All the procurement systems should be evaluated against these client needs. Paired 
comparisons will be carried out on the basis of the survey to conducted in Saudi Arabia. 
The outcome of the paired comparisons will be presented in chapter eight. 
The second step is to determine the importance of each to the evaluation team. When 
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listed on the client needs weighting process format each is assigned a letter of the 
alphabet. These assigned letters are used to compare A against B, A against C, and so on, 
as the client needs scoring matrix is filled out, ( table 6.2). When selecting between two 
criteria, the degree of importance of the selection can also be indicated. The preference or 
importance of one criterion decision over another can be major, medium, minor or none. 
Points are assigned from 3 to 1 depending on the degree of preference ( figure 6.2), with 3 
being the most preferred. Starting with criterion A "capital cost" the team compared it to 
criterion B "maintenance cost". This comparison was made to find out how each function 
related to the selection process of procurement systems, so that the team might determine 
which one was of the greatest importance. Having compiled and fully understood the 
pertinent data, the experts were able to make a knowledgeable decision. When the 
decision makers finalized their evaluation, the key letter corresponding to the criterion 
having the greater importance was placed in the AB square of the matrix. In this paired 
comparison, it was determined that capital cost (A) and maintenance cost (B) were both 
equally important. Once the decision had been formulated, the magnitude of the difference 
in importance was also being rationalized. Based in the above comparison of capital cost 
A and maintenance cost B the decision makers decided that there was no preference in 
importance ; therefore a notation A/B was recorded in the AB, square of the matrix, 
(figure 6.3). 
The comparison of capital cost A with respect of other client needs criteria was continued 
i. e., the comparison of criterion A to C, D, E, F, G...... W, X, AND Y. As each comparison 
was made, the relevant key letter and weight factor were recorded in the appropriate 
square of the matrix. When the weighted comparisons of criterion A had been completed, 
the matrix was filled in as shown in figure (6.4). 
The following step was to perform the paired comparison of maintenance cost B with 
respect to each below it in the evaluation matrix i. e., the comparisons of criterion B to 
criteria C, D, E, F, G,..... W, X, AND Y. Again, as each weighted comparison was made, the 
key letter and weight factor were determined and recorded in the appropriate square of the 
second row in the matrix. When the weighted comparisons of the criterion B had been 
completed, the matrix was filled in as shown in figure (6.5). 
Continuing with the comparison weighting evaluation, each criterion C, D, E, F, G....., W, X, 
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AND Y was individually compared to every other criterion, one at time, and weightings 
were made for each comparison. Once this had been accomplished, the scoring matrix was 
finalized as shown in chapter eight. Figure (6.6) illustrates the start of the matrix using 
criteria A and B only. 
Table (6.2): Client Needs Criteria and the Corresponding Alphabetical Letters 
CLIENT NEEDS CRITERIA 
1. Total cost of the project 
1.1 Capital cost A 
1.2 Maintenance cost B 
1.3 Prequalification cost C 
1.4 Cost overrun D 
1.5 Reduction of financial risk E 
2. Time 
2.1 Construction time F 
2.2 The early start of construction activity G 
2.3 Planning and designing time H 
2.4 Rapid respond to new client needs I 
2.5 Minimization of activities interference J 
2.6 Speed of construction K 
2.7 Time overrun L 
3. Quality 
3.1 Design reliability and durability M 
3.2 Design innovation N 
3.3 Building systems guarantees 0 
3.4 Suitability for the intended uses P 
3.5 Flexibility Q 
3.6 Aesthetic appearance of the building R 
4. General needs 
4.1 Parties involvement S 
4.2 Allocation of responsibilities T 
4.3 Professional team performance U 
4.4 Co-operation and motivation V 
4.5 Safety W 
4.6 Accountability x 
4.7 Existing building operation/ disruption caused y 
Figure (6.3): Paired Comparison of Capital Cost (A) Criterion with Respect to 
Maintenance Cost (B) 
BCDEF6HIJKLMN0P0RSTUVWXY 
A AB 
B 
Figure (6.4): Paired Comparison of Capital Cost (A) Criterion with Respect to All Criteria 
BC0EFGHIJKLMN0P0RSTUVWXY 
A AB A-3 A-3 A-2 A-1 A-1 A-2 A-1 A-3 A-2 A-1 AIM A-3 A-3 AIP A-2 A-3 A-2 A-2 A-2 A-2 A/W A-3 A-2 
B 
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Figure (6.5): Paired Comparison of Maintenance Cost (B) Criterion with Respect to All 
Criteria 
BCDEFGHIJKLMN0P0RSTUVWXY 
A AB A-3 A-3 A-2 A-1 A-1 A-2 A-1 A-3 A-2 A-1 AIM A-3 A-3 AIP A-2 A-3 A-2 A-2 A-2 A-2 A/W A-3 A-2 
B B-2 D-1 E-2 &1 R-t R. 1 I. 7 R. 7 RN H-1 M"1 B-1 BIO P-2 B-1 B-1 B-1 B-1 B-1 BN W-2 B-1 B/V 
A-3 A-3 A-2 A-1 A-1 A-2 A-1 A-3 A-2 A-1 AIM A-3 A-3 A/P A-2 A-3 A-2 A-2] A-2_ A-2 A/W 
B-2 D-1 E-2 B-1 B-1 B-1 1.2 B-2 BA( B-1 M-1 B-1 B/O P-2 B-1 B-1 B-1 B-1 B-1 BN W-2 B-1 BIY 
Figure (6.6): Scoring Matrix 
BCDEFGHIJKLMN0PQRSTUVWXY 
A 
HOW IMPORTANT 
3 Major preference 
2 Medium preference 
1 Minor preference 
10 No profsrnn 0I No pnhn. c. IY 
The third step, when all comparative evaluations are made, is to total the raw score of 
each criterion by summing the assigned letters in the matrix. For example, referring to the 
scoring matrix of the client needs criteria, it can be noted that key letter A was placed in 
the matrix (24) times and had a total of (117). In the same way, for each key letter, the 
weight factors are added and recorded in the raw score. 
The fourth step is to adjust the raw scores to an assigned weight if desired. In this study 
it was decided to convert the raw scores to a scale of 1-10 with 10 being assigned to the 
criteria with the highest raw score, and the other criteria adjusted accordingly, (table 6.3). 
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Table (6.3): The Adiusted Raw Scores of Assigned Weights for Criteria A and B Only 
CLIENT CRITERIA RAW SCORE ASSIGNED SCORE RANK 
1. Total cost of the project 117 5.4 1 
1.1 Capital cost A 43 10 1 
1.2 Maintenance cost B 15 3 6 
1.3 Prequalification cost C 
1.4 Cost overrun D 
1.5 Reduction of financial risk E 
2. Time 
2.1 Construction time F 
2.2 The early start of construction activity G 
2.3 Planning and designing time H 
2.4 Rapid respond to new client needs I 
2.5 Minimization of activities interference i 
2.6 Speed of construction K 
2.7 Time overrun L 
3. Quality 
3.1 Design reliability and durability M 
3.2 Design innovation N 
3.3 Building systems guarantees 0 
3.4 Suitability for the intended uses p 
3.5 Flexibility 
3.6 Aesthetic appearance of the building R 
4. General needs 
4.1 Parties involvement S 
4.2 Allocation of responsibilities T 
4.3 Professional team performance U 
4.4 Co-operation and motivation V 
4.5 Safety w 
4.6 Accountability X 
4.7 Existing building operation / disruption caused y 
6.3.3.2 The Evaluation Matrix: 
After the client needs criteria elements and their weights have been established, the next 
task is to use these in evaluating the procurement systems selected from the feasibility 
ranking and comparisons screening stages. In this stage, it is assumed that all of the 
procurement systems that have survived meet the basic client needs. The first step is that 
the criterion elements are entered on the top of the evaluation matrix with their weights of 
importance. The second step is to evaluate each procurement system for each criterion 
given. The scoring system used in the evaluation matrix is to assign 1-5 points on a scale 
of poor to excellent, Poor 1, Fair 2, Good 3, Very Good 4, and excellent 5. The third step 
is to multiply the ranking of each with the weighting of each criterion and enter the result 
in the space provided. In order to obtain the scoring of each procurement system against 
the criteria elements, a field survey was conducted in Saudi Arabia and the outcome of this 
survey will be presented in chapter eight. After all the procurement systems have been 
evaluated, they are ranked according to their total scores. Then it is up to the decision 
makers to decide on the systems that are to be considered for further evaluation and those 
which need to be eliminated, (table 6.4). 
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Table ( 6.4) The Evaluation Matrix 
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4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F IF F F F F F F F 
IF F F F IF F F F F F F F F F F F F F F F 
I P P P P P P P P P P P P P P P p P P P P P P P P P P P P P 
Sub. T 
5 E E E E E E E E E E E E E E E E E E E E E E E E E E E E E Rank 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
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I P P P P P P P P P P P P P P P P P P P P P P P P P P P P P 
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5 E E E E E E E E E E E E E E E E E E E E E E E E E E E E E Rank 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F IF F F ,F F F F F F F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
5 E E E E E E E E E E E E E E E E E E E E E E E E E E E E E Rank 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G 6 6 6 6 6 6 13 6 6 6 G 13 6 6 6 6 6 6 6 6 6 6 
2 F F ,F F F F F F F 
F F F F F F F F IF F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
Key: E: Excellent, VG: Very Good, G: Good, F: Fair and P: Poor 
The purpose of the third screening is to force the individuals to develop their thoughts, 
reactions and recommendations in a systematic approach. It helps to ensure that all 
procurement systems receive a better evaluation rather than being simply rejected without 
solid reasons. Weighted evaluation is a technique specially suited to selecting procurement 
systems as it optimizes criteria that are not measurable such as safety, quality and general 
needs. Thus the third screening evaluates the assigned weights of the client needs against 
each feasible procurement system. Those with low scores are rejected. 
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6.3.4 Fourth Screenin : Expert Choice Decision Software Based on AHP: 
The previous screening stages assist the client team to eliminate the inappropriate 
procurement systems using different techniques. At this stage, it is assumed that all the 
procurement systems that have survived meet the project requirements and client needs. 
This requires the use of a well structured technique for determining priority weights in 
comparing procurement systems. The fourth screening uses the AHP technique and 
stresses the importance of the intuitive judgment in the decision making process. Since the 
client team bases judgment on experience and knowledge, the ABP method agrees with 
the behavior of a client team. The computerized decision support software, namely Expert 
Choice version 9.0, was used to structure the procurement system selection model. 
The computer software and the factors affecting the project procurement system selection 
process were used to develop the selection model of the selection. Expert Choice user 
manual instructions were followed to edit the PPSSM as an upside-down tree hierarchy. 
The model is a project procurement system selection decision model. The selection of the 
most appropriate procurement system was the goal of the decision makers and is located 
at level 0 of the model to serve as the goal node. Factors affecting the procurement system 
selection which had been classified into 6 categories were inserted in level 1 of the model 
to serve as the main criteria. In addition to these categories, client, needs were inserted in 
level 1 because they are considered to be important factors in the selection process. The 
factors for each category were inserted in levels two and three of the model to serve as 
sub-criteria nodes. Statistically, levels one, two and three of the hierarchy consist of a total 
of 7,27, and 83 nodes respectively. Finally, the alternative solutions or possible courses 
of action occupied the lowest levels to serve as the choice available for the decision 
makers in the last screening stage. Model names and their definitions are shown in figure 
(6.7). In this model, four procurement systems are considered: Design and build; 
Management contracting; Construction management and Design and manage. Figure (6.8) 
shows the hierarchy of the main nodes. This has been highlighted and printed to illustrate 
the model tree. In this figure, in addition to the names of each node, the nodes contain the 
equal values of (0.143). These values represent the software initial weights of each 
criterion before any judgments are performed. Each node of the hierarchy is highlighted 
and printed to display all the node levels on an individual basis, (figures 6.9 to 6.15). 
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Figure (6.7): Project Procurement System Selection Model Showing Node Names and 
Definitions 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
OFFICES 
PROJ. TY RESIDENT - 
LARGE S 
PROJ. SI NORMAL S- 
HIGH C- 
PROJ. CO MEDIUM C 
LOWC- 
FLEXIBIL FLEXIBLE - 
FIXED 
COMPLEXI HIGH ST 
- NORMALT 
PROJ. CH CRUCIAL - 
TIME CON IMPORTAN - 
NOT IMPO - 
LUMP SUM - 
PAYM. ME FIXED FE - 
PERCE FE - 
UNIT PRI 
r HIGHLY N- 
D/C INTE NOT NEED - 
rGOVFP 
PROJ. FM PRIV FP 
QUAL CON - 
AV L/I C-A QU CON - 
UNQU CON - 
QUA/EF 
MARK. AT AV UI AAQ A/EF 
UNQ AIEF - 
ONE PAC - 
PACK. SI M ONE PA - 
r HIGH PR . 
CO. A PR AVER PR - 
HIGH PR 
A/E A PR AVER PR 
CO. A/E N FINAN OR - 
CO. A/E P RE AND M- 
PARTN EN - 
CO. A/E C COM T CT - 
PEPC \ ID AND B 
PUBLIC C PESC MAN CONT 
GOAL CAT OF C PREPC CONS MAN 
PRIVAT C PRESC /D AND MA 
PRINEC 
QU IHDT 
IN-H DTAQ IHDT - 
UQ IHDT - 
QU OSDT - 
CLIENT T OUT-SDT AQ OSDT - 
UQ OSDT 
QU COM T- 
COMB. T AQ COM T 
UQ COM T- 
AD CON S- 
CONS. ML PR CON S- 
LOCAL R OPEN COM - 
AWARD. P SELE COM - 
NEGOTIAT - 
CAP COST - 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
MAI COST 
COST PRE COST 
COST O. R - 
R OF F. R - 
CON TIME - 
ES OF CO 
P/D TIME 
TIME R. T. C. N 
MOFIA 
S OF CON - 
TIME OR 
CLIENT N DESI RD 
DESI INN 
QUALITY BUIL SG 
SUFIU 
FLEXIBIL 
AES APP 
PART. IN 
AL OF RE 
PROFTP 
G. NEEDS CO-OP MO - 
SAFETY - 
ACCOUNTA - 
EX. BUI O 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
Distributive Mode 
Abbreviation Definition 
GOAL 
AQ A/EF AVERAGE QUALIFIED A/E FIRMS 
AQ IHDT AVERAGE QUALFIED IN-HOUSE DESIGN TEAM 
A QU CON AVERAGE QUALIFIED CONTRACTOR 
A/E A PR THE LOCAL AND INTERNATIONAL A/E FIRMS ACCEPTABLE PROFIT RATE 
ACCOUNTA ACCOUNTABILITY 
AD CON S ADVANCED CONSTRUCTION SYSTEMS 
AES APP AESTHETIC APPEARANCE 
AL OF RE ALLOCATION OF RESPONSIBILITIES 
AQ COM T AVERAGE QUALIFIED COMBINED TEAM 
AQ OSDT AVERAGE QUALIFIED OUTSIDE DESIGN TEAM 
AV UI A AVAILABILITY OF THE LOCAL AND INTERNATIONAL A/E FIRMS 
AV UI C AVAILABILITY OF THE LOCAL AND INTERNATIONAL CONTRACTORS 
AVER PR AVERAGE PROFIT RATE 
AWARD. P AWARDING PROCEDURES 
BUIL SG BUILDING SYSTEMS GUARANTEES 
CAP COST CAPITAL COST 
CAT OF C CATEGORIES OF CLIENTS AND EXPERIENCE LEVEL 
CLIENT N CLIENT NEEDS 
CLIENT T CLIENT DESIGN TEAM TYPES 
CO-OP MO CO-OPERATION AND MOTIVATION 
CO. A PR THE LOCAL AND INTERNATIONAL CONTRACTORS ACCEPTABLE PROFIT RATE 
CO. A/E C CONTRACTORS AND A/E FIRMS EXPECTATION FROM THE CLIENT 
CO. A/E N CONTRACTORS AND A/E FIRMS NEEDS 
CO. A/E P CONTRACTORS AND A/E FIRMS EXPECTATION FROM THE PROJECT 
COM T CT COMMITMENT TO CONTRACT TERMS 
COMB. T COMBINED TEAMS 
COMPLEXI DEGREE OF COMPLEXITY 
CON TIME CONSTRUCTION TIME 
CONS MAN CONSTRUCTION MANAGEMENT 
CONS. M CONSTRUCTION METHODS 
COST PROJECT COST 
COST O. R COST OVERRUN 
CRUCIAL CRUCIAL 
D AND B DESIGN AND BUILD 
D AND MA DESIGN AND MANAGE 
D/C INTE DESIGN AND CONSTRUCTION INTEGRATION 
DESI INN DESIGN INNOVATION 
DESI RD DESIGN RELIABILITY AND DURABILITY 
ES OF CO EARLY START OF THE CONSTRUCTION ACTIVITY 
EX. BUI 0 EXISTING BUILDING OPERATION AND DISRUPTION 
FINAN OR FINANCIALLY ORIENTED 
FIXED FIXED SCOPE OF PROJECT 
FIXED FE FIXED FEE 
FLEXIBIL FLEXIBILITY 
FLEXIBLE FlEXIBLE SCOPE OF PROJECT 
G. NEEDS GENERAL NEEDS 
GOV FP GOVERNMENT FUNDED PROJECTS 
HIGH C HIGH COST PROJECT 
HIGH PR HIGH PROFIT RATE 
HIGH ST HIGHLY SPECIALIZED TECHNOLOGY NEEDED 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
HIGHLY N HIGHLY NEEDED 
IMPORTAN IMPORTANT 
IN-H DT IN-HOUSE DESIGN TEAM 
LARGE S LARGE SIZE PROJECT 
LOCAL R LOCAL DESIGN AND CONSTRUCTION REGULATIONS 
LOW C LOW COST PROJECT 
LUMP SUM LUMP-SUM 
M OF IA MINIMIZATION OF INTERFERING ACTIVITIES 
M ONE PA MORE THAN ONE PACKAGE 
MAI COST MAINTENANCE COST 
MAN CONT MANAGEMENT CONTRACTING 
MARK. AT MARKET ATTRIBUTES 
MEDIUM C MEDIUM COST PROJECT 
NEGOTIAT NEGOTIATED 
NORMAL S NORMAL SIZE PROJECT 
NORMALT NORMAL TECHNOLOGY NEEDED 
NOT IMPO NOT IMPORTANT 
NOT NEED NOT NEEDED 
OFFICES OFFICES 
ONE PAC ONE PACKAGE 
OPEN COM OPEN COMPETITION 
OUT-SDT OUTSIDE DESIGN TEAM 
P/D TIME PLANNING AND DESIGN TIME 
PACK. SI PACKAGE SIZE OF THE PROJECT 
PART. IN PARTIES INVOLVEMENT 
PARTN EN PARTNERING ENVIRONMENT 
PAYM. ME PAYMENT METHODS 
PEPC PUBLIC EXPERIENCED PRIMARY CLIENT 
PERCE FE PERCENTAGE FEE 
PESC PUBLIC EXPERIENCED SECONDARY CLIENT 
PR CON S PRIMITIVE CONSTRUCTION TECHNIQUE 
PRE COST PREQUALIFICATION COST 
PREPC PRIVATE EXPERIENCED PRIMARY CLIENT 
PRESC PRIVATE EXPERIENCED SECONDARY CLIENT 
PRINEC PRIVATE INEXPERIENCED CLIENT 
PRIV FP PRIVATE FUNDED PROJECT 
PRIVAT C PRIVATE CLIENT 
PROF TP PROFESSIONAL TEAM PERFORMANCE 
PROJ. CH PROJECT CHARACTERISTICS 
PROJ. CO PROJECT COST 
PROJ. FM PROJECT FUNDING METHODS 
PROJ. SI PROJECT SIZE 
PROJ. TY PROJECT TYPES 
PUBLIC C PUBLIC CLIENT 
QU A/E F QUALIFIED A/E FIRMS 
QU COM T QUALIFIED COMBINED TEAM 
QU IHDT QUALIFIED IN-HOUSE DESIGN TEAM 
QU OSDT QUALIFIED OUTSIDE DESIGN TEAM 
QUAL CON QUALIFIED CONTRACTOR 
QUALITY PROJECT QUALITY 
R OF F. R REDUCTION OF FINANCIAL RISK 
R. T. C. N RAPID RESPONSE TO NEW CLIENT NEEDS 
RE AND M REPUTATION AND MONEY 
RESIDENT RESIDENTIAL 
S OF CON SPEED OF CONSTRUCTION 
SAFETY SAFETY 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
SELE COM SELECTIVE COMPETITION 
SU FIU SUITABILITY FOR THE INTENDED USES 
TIME PROJECT TIME 
TIME CON TIME CONSTRAINTS 
TIME OR TIME OVERRUN 
UNIT PRI UNIT PRICE 
UNQ A/EF UNQUALIFIED A/E FIRMS 
UNQU CON UNQUALIFIED CONTRACTOR 
UQ COM T UNQUALIFIED COMBINED TEAM 
UQ IHDT UNQUALIFIED IN-HOUSE DESIGN TEAM 
UQ OSDT UNQUALIFIED OUTSIDE DESIGN TEAM 
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Figure (6.8): Project Procurement System Selection Model Displayed From the Goal 
Node 
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Figure (6.9): Project Procurement System Selection Model Displayed From the Project 
Characteristics Node 
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Figure (6.10): Project Procurement System Selection Model Displayed From the Market 
Attributes Node 
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Figure (6.11): Project Procurement 
Contractor and A/E Needs Node 
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Figure (6.13): Project Procurement System Selection Model Displayed From Client 
Design Team Node 
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Figure ( 6.12): Project Procurement System Selection Model Displayed From Categories 
of Client and Experience Level Node 
Figure (6.14): Project Procurement System Selection Model Displayed From the Local 
Design and Construction Regulations Node 
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Figure (6.15): Project Procurement System Selection Model Displayed From the Client 
Needs Node 
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6.3.4.1 Entering Pairwise Comparisons: 
After the development of the PPSSM which includes all the attributes reflecting the 
concerns of the client, the next step is to establish the priorities among the criteria items in 
the hierarchy using pairwise comparisons. Elements at each level are compared pairwise 
with respect to each element at the adjacent upper level, and the ratings are entered into a 
comparison matrix. For example, a rating of (1) is assigned in the comparison between the 
relative important of project characteristics and market attributes, indicating that they are 
perceived to be equally important to the public clients. In comparing project 
characteristics to contractors and A/E firms needs with respect to the goal, the former is 
perceived to have weak importance over the latter and a rating of (3) is assigned. 
Similarly, in comparing project characteristics to categories of client with respect to the 
goal, the latter is deemed to have very strong importance over the former, and a rating of 
7 is assigned, (table 6.5). The resulting pairwise comparison matrices among the criteria in 
the hierarchy are shown in Appendix 4. A field survey was conducted in Saudi Arabia to 
obtain the pairwise comparisons and the eigenvectors for setting the priorities of the 
PPSSM criteria and will be presented in chapter eight. 
6.3.4.2 Synthesizin, 2 the Model Results: 
When all judgments throughout the model were established, the distributive mode was 
selected to perform the synthesis from the global goal. The synthesis process converted all 
the local priorities into global weights of the alternatives. The final outcomes of the Expert 
Choice synthesis operation indicated that all procurement systems got (25%) with an 
overall consistency index of (0) because the model criteria priorities had not yet been 
established. figure (6.16) shows details of the synthesis process. 
6.3.4.3 Sensitivity Analysis and Managerial Judgments: 
In any problem that involves decision making, it is desirable to see the impact of rating 
changes in the technology comparison matrices on the final outcome. In such an 
environment, individuals with different experience levels and backgrounds will often have 
different perceptions in placing preferences and priorities among the problem factors. The 
software's four graphical sensitivity modes were used to investigate the sensitivity of the 
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procurement systems to changes in priorities of the main criteria in level 1 of the model, 
namely: project characteristics; market attributes; contractors and A/E needs; categories of 
clients; client design organization; the local design and construction regulations and client 
needs. Figure 6.17 presents the dynamic sensitivity analysis with respect to model goal. 
The decision maker can adjust the horizontal bar of any criterion, allowing the length of 
procurement systems bars to change dynamically, in response to new changes in the 
systems priorities. 
Table (6.5): Node: (0) Procurement System Selection Model (The start of Pair Comparisons of Level 0 
with the Level 1) 
Procurement selection Market attributes Contractors and AIE Categories of client Client design team Local design and Client needs 
criteria firms needs construction 
regulations 
Project characteristics 13 1/7 
Market attributes 
Contractors and AfE 
firms needs 
Categories of dient 
Client design team 
Local design and 
construction 
regulations 
In this final screening of PPSSM, the AHP technique has the potential to be a practical 
tool for evaluation of the feasible procurement systems. This approach quantifies those 
qualitative factors by using a clearly defined scale and allows the effect of interaction of 
those elements in the hierarchy to fully reflect the decision makers' concerns. Expert 
choice based on the AHP is used to: 
1. Decompose the problem into a structured hierarchy consisting of the goal, criteria 
affecting procurement selection, client needs and the most feasible procurement 
systems. 
2. Establish priorities among the hierarchy elements using pairwise comparison matrices. 
3. Calculate the priorities developed in the previous step in order to obtain the total of 
each procurement system with respect to the goal. This process is called synthesis 
results. The procurement system with the largest total is the one most preferred. 
4. Perform sensitivity analysis of the procurement systems priorities to change if criteria 
weights are modified. 
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Figure (6.16): Details of the Synthesis Process of Leaf Nodes with Respect to Goal 
PROCUREMENT SYSTEM SELECTION MODEL 
Synthesis of Leaf Nodes with respect to GOAL 
Distributive Mode 
OVERALL INCONSISTENCY INDEX = 0.0 
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5 
PROJ. CH=. 143 
PROJ. TY=. 016 
OFFICES =. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
RESIDENT=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
PROJ. S1=. 016 
LARGE S =. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
NORMAL S=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
PROJ. CO=. 016 
HIGH C =. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
MEDIUM C=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
LOW C =. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
FLEXIBIL=. 016 
FLEXIBLE=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
FIXED =. 008 
D AND B=. 002 
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PROCUREMENT SYSTEM SELECTION MODEL 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
COMPLEXI=. 016 
HIGH S T=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
NORMAL T=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
TIME CON=. 016 
CRUCIAL =. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
IMPORTAN=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
NOT IMPO=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
PAYM. ME=. 016 
LUMP SUM=. 004 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
FIXED FE=. 004 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
PERCE FE=. 004 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
UNIT PRI=. 004 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
D/C INTE=. 016 
HIGHLY N=. 008 
199 
PROCUREMENT SYSTEM SELECTION MODEL 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
NOT NEED=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
PROJ. FM=. 016 
GOV FP=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
PR IV F P=. 008 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
MARK. AT=. 143 
AV UI C=. 048 
QUAL CON=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
A QU CON=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
UNQU CON=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
AV UI A= 048 
aU AIE F=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
A0 A/EF=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
UNQ AIEF=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
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PROCUREMENT SYSTEM SELECTION MODEL 
PROCUREMENT SYSTEM SELECTION MODEL 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
CAT OF C=. 143 
PUBLIC C=. 071 
PEPC =. 036 
D AND B=. 009 
MAN CONT=. 009 
CONS MAN=. 009 
D AND MA=. 009 
PESC =. 036 
D AND B=. 009 
MAN CONT=. 009 
CONS MAN=. 009 
D AND MA=. 009 
PRIVAT C=. 071 
PREPC =. 024 
D AND B=. 006 
MAN CONT=. 006 
CONS MAN=. 006 
D AND MA=. 006 
PRESC =. 024 
D AND B=. 006 
MAN CONT=. 006 
CONS MAN=. 006 
D AND MA=. 006 
PRINEC =. 024 
D AND B=. 006 
MAN CONT=. 006 
CONS MAN=. 006 
D AND MA=. 006 
CLIENT T=. 143 
IN-H D T=. 048 
QU IHDT =. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
AQ IHDT=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
UQ IHDT =. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
OUT-SDT =. 048 
QU OSDT =. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
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PROCUREMENT SYSTEM SELECTION MODEL 
D AND MA=. 004 
AQ OSDT =. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
UQ OSDT =. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
COMB. T =. 048 
OU COM T=, 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
AQ COM T=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
UQ COM T=. 016 
D AND B=. 004 
MAN CONT=. 004 
CONS MAN=. 004 
D AND MA=. 004 
LOCAL R =. 143 
CONS. M =. 071 
AD CON 5=. 036 
D AND B=. 009 
MAN CONT=. 009 
CONS MAN=. 009 
D AND MA=. 009 
PR CON S=. 036 
D AND B=. 009 
MAN CONT=. 009 
CONS MAN=. 009 
D AND MA=. 009 
AWARD. P =. 071 
OPEN COM=. 024 
D AND B=. 006 
MAN CONT=. 006 
CONS MAN=. 006 
D AND MA=. 006 
SELE COM=. 024 
D AND B=. 006 
MAN CONT=. 006 
CONS MAN=. 006 
D AND MA=. 006 
NEGOT IAT=. 024 
D AND B=. 006 
MAN CONT=. 006 
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PROCUREMENT SYSTEM SELECTION MODEL 
CONS MAN=. 006 
D AND MA=. 006 
CLIENT N=. 143 
COST =. 036 
CAP COST=. 007 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
MAI COST=. 007 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
PRE COST=. 007 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
COST O. R=. 007 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
R OF F. R=. 007 
D AND B=. 002 
MAN CONT=. 002 
CONS MAN=. 002 
D AND MA=. 002 
TIME =. 036 
CON TIME=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
ES OF CO=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
P/D TIME=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
R. T. C. N =. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
M OF I A=. 005 
D AND B=. 001 
MAN CONT=. 001 
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PROCUREMENT SYSTEM SELECTION MODEL 
PROCUREMENT SYSTEM SELECTION MODEL 
D AND MA=. 001 
PROF T P=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
CO-OP MO=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
SAFETY =. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
ACCOUNTA=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
EX. BUI 0=. 005 
D AND B=. 001 
MAN CONT=. 001 
CONS MAN=. 001 
D AND MA=. 001 
D AND B 
MAN CONT 
CONS MAN 
D AND MA 
. 250 
. 
250 
. 
250 
. 
250 
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Figure (6.17): Dynamic Sensitivity Analysis With Respect to Model Goal 
Dynamic Sensitivity w. r. t. GOAL for nodes below GOAL 
4.32 MARK- AT 
4.3% CO. A/E N 
4.3% CAT OF C 
4.32 CLIENT T 
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4.32 LOCAL R 
4.32 CLIENT N 
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1 _1 2 
Abbreviation Definition 
PROJ. CH PROJECT CHARACTERISTICS 
MARK. AT MARKET ATTRIBUTES 
CO. A/E N CONTRACTORS AND A/E FIRMS NEEDS 
CAT OF C CATEGORIES OF CLIENTS AND EXPERIENCE LEVEL 
CLIENT T CLIENT DESIGN TEAM TYPES 
LOCAL R LOCAL DESIGN AND CONSTRUCTION REGULATIONS 
CLIENT N CLIENT NEEDS 
D AND B DESIGN AND BUILD 
MAN CONT MANAGEMENT CONTRACTING 
CONS MAN CONSTRUCTION MANAGEMENT 
D AND MA DESIGN AND MANAGE 
D. .-M... 
D AND B 
11111 ` 
MAN CONT 
CONS MAN 
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6.4 SUMMARY: 
This chapter presents a detailed discussion of the proposed PPSSM. It is a multicriteria 
multiscreening model designed on the basis of the integration of Parker's technique for 
alternatives evaluation of value engineering and the Analytic Hierarchy Process (AHP). 
The method consists of four screening stages: Feasibility ranking; Evaluation by 
comparisons; Weighted evaluation and Analytic Hierarchy Process. The final screening 
utilizes the Expert Choice Software, designed on the basis of the AHP theory, to perform 
the model building; the pairwise comparisons; synthesis of the model results and the 
sensitivity analysis. 
The model effectiveness and efficiency was tested in Saudi Arabia. A survey was 
conducted in the governmental agencies to obtain the necessary data needed for the 
model operation. The basic objective of the survey is to assist the governmental agencies 
to have a systematic approach to select the most appropriate procurement system for their 
projects. The outcome of this survey will be presented in chapter eight. 
The following chapter will present an overview of the survey methodology and the 
questionnaire design in order to have a well structured procedure for collection of the 
required data. 
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CHAPTER SEVEN: RESEARCH DESIGN AND SURVEY METHODOLOGY 
7.1 INTRODUCTION: 
Chapter six presented a detailed overview of the proposed Project Procurement System 
Selection Model (PPSSM) and identified the data that needed to be collected from the 
experts in the field to test the model efficiency 
This chapter is completely devoted to the PPSSM screening stages in which all variables 
will be identified as well as the methods of measuring them. The chapter also discusses the 
questionnaire content and the pilot study. The population is then defined, followed by the 
method of data collection. 
7.2 RESEARCH MODEL: 
The first task of this research study is to develop a constructive PPSSM that includes the 
basic variables of the project life cycle from the inception stage to the project operation, 
figure, (7.1). 
The emphasis of this research is to examine the relationship between the procurement 
systems selection methods. Secondly, to develop a PPSSM to assist the client in the 
construction industry to have a structured approach to select the most appropriate 
procurement path to implement his project. The model concentrates on examining the 
relationship between various procurement systems with reference to project 
characteristics; market attributes; contractors and A/E needs; categories of clients; client 
design organization; the local design and construction regulations and client needs. 
7.3 MODEL VARIABLES: 
The following are brief descriptions of the developed model which is designed specifically 
to address the current practice of project life cycle in the construction industry: 
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Figure (7.1): Project Procurement System Selection Model Variables 
1. Cut 
1.1 Capita) cost 
1.2 Maintenance cost 
1.3 Piaqudification cost 
1.4 Cost overrun 
1.5 Reduction of finaxiat risk 
Market attributes 
The availability of the local and 
international contractors 
The availability of the local 
and international A[E firms 
Packaoe size of the 
project 
I 
Contractors 
Needs 
The local and 
international 
contractors 
acceptable profit 
Contractor expectation 
from the project 
Expectation from client 
Proioct characteristics 
Project type 
Project cost 
Time constraints 
Degree of flexibility 
Degree of complexity 
Payment method 
Design and construction integration 
Project funding method 
Procurement systems 
First Screening 
Second 
Screening 
Third 
Screening 
Fourth / 
Screening 
2/ 3 /4 
2. Tim. 
2.1 Construction time 
2.2 The early start of construction activity 
2.3 Planning and desipnirp time 
2.4 Rapid response to new client needs 
2.5 Minimization of activities inter fetence 
2.6 Speed o( construction 
2.7 Time overrun 
Client catogoriss 
Public client 
Public experienced primary 
client 
experienced 
ndarv client 
4321 
Client 
design 
organic 
4 
3 
2 
I 
The local construction 
3. Quality 
3.1 Dn. ipn reliability end duabi/ity 
3.2 Disipn innovation 
3.3 &n1o systems gustantass 
3.4 Suitability for the intended uses 
3.5 flexibility 
3.6 Aesthetic apparoxe ofW 
brrldlgp 
Construction methods 
Awarding procedure 
In-house design team 
Outside design team 
Combined teams 
4. General needs 
4. l Partüs involvement 
4.2 Allocation of rssponsibilities 
4.3 Prolassiond team performance 
4.4 Co-opastion end motivation 
4.5 Safety 
4.6 Accountability 
4.7 Existing building oporationrdsiuption 
1. Project Characteristics: 
The project characteristics are needed to generate procurement strategies for the project at 
hand. Projects vary in their levels of complexity which greatly affect the type of client 
organization needed to manage the project. The project characteristics to be assessed have 
been broken down to a list of inquiries including: project types, project cost, project size, 
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time constraints, degree of flexibility, degree of complexity, payment method, design and 
construction integration, and project funding method. Once the client has assessed these 
inquiries, the appropriate procurement path to achieve project performance success will be 
identified. 
2. Market Attribute: 
Market conditions should be studied to help the client to understand the business 
environment in which the project is to be awarded, so that he is able to appreciate the 
most appropriate procurement methods to be followed. The client must be sure that 
qualified contractors are available in the project location. Secondly, the client must know 
precisely the best time to ask the contractors to bid and the degree of competitiveness that 
exists in bidding is market. The market conditions influence the client's decision on how 
project packages are divided to ensure the best outcome of the project objectives. These 
market factors will help the client to choose the most appropriate procurement method 
and to be aware of the types of contractor available in project location. 
3. Contractors and A/E Needs: 
Contractor needs are considered to be important factors in the procurement selection 
process and might affect the client needs if not fully addressed and integrated. The 
contractor needs include: the acceptable profit rate and his expectations from the project 
and client, such as the profit rate and his improved reputation in the construction industry. 
In addition, the client must specify the type of service required from the contractor, as this 
is a key factor in determining the successful procurement method. There are basically two 
major services in the construction industry: commodity such as labor and materials, and 
services which include technical expertise and management abilities. Generally, 
commodities should be awarded in the bidding form whereas services should be awarded 
in the negotiation or a set of criteria bidding methods. 
4. Categories of Clients: 
In the construction industry, there are different types of client with different needs which 
imply that careful consideration should be given to the type of client involved to ensure 
that appropriate procurement methods have been selected . 
In addition, different clients 
place different weights with regard to the levels to be achieved for project quality, time, 
and costs. In the Kingdom for example, public clients are concerned with the precise 
figure of the total cost of the project prior to construction. On the other hand, the private 
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sector places great emphasis on the speed of construction in order to maximize their profit 
and to start new investment. Clients have been divided into two basic categories: public 
and private organizations. These two categories have been further divided into 
subdivisions with respect to client experience in implementation of projects. 
5. Client Design Organization: 
The type of design team employed by the client will affect the total project performance 
due to the leading role played by the team in the project process. The background of the 
design team and their previous experience with different procurement methods will affect 
their decisions for selection of the most appropriate procurement methods to be used. In 
the construction industry, the client has to select from three approaches to arrange his 
design activities in order to transform project needs into professional contractual 
documents. These approaches are. in-house design team, outside design team, and 
combined approaches. In the Kingdom, the public clients employ all of these approaches 
to different degrees depending on the type of public office and the nature of the project. 
6. The local Design and Construction Regulations: 
The local design and construction regulations of the project site play an important role in 
the procurement to be selected between the contractor parties. Public tenders in the 
Kingdom are subject to the Government Procurement Laws and Regulations that secure, 
regulate, and control all purchases and procurement of government supplies and services, 
and implement its works and projects. These include all articles that govern the 
procurement process and form the framework of construction contract conditions and 
regulations. 
7. Client Needs: 
In any project, the needs of the client must be understood so that an appropriate course of 
action can be taken for their achievement. Client needs will vary from client to client and 
from project to project. The following are the primary needs considered to be important 
by most of the construction clients: quality, total cost of the project, general needs, and 
time. The degree of success, in any project, depends on the ability of the contract parties 
to achieve what was expected from them regarding these needs. 
8. Procurement Systems: 
The choice of procurement systems available to clients is extremely wide and therefore the 
selection process must be conducted in a systematic and objective manner. To achieve this 
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all the existing procurement systems must be categorized according to their fulfillment of 
the client's basic needs. The most important benefits and drawbacks associated with each 
procurement system must be defined. The selected procurement path will be greatly 
influenced by the major parameters discussed. 
7.4 DEFINITIONS AND MEASUREMENTS OF THE MODEL VARIABLES: 
The following are detailed descriptions of the PPSSM variables and the methods of 
measuring them: 
1. Project characteristics: 
1.1 Project types: The project types are defined in terms of their ultimate function. 
They can be divided into: 
1.1.1 Offices 
1.1.2 Residential 
1.2 Project size: Defined as the scale of a project with respect to its size and includes 
the following categories: 
1.2.1 large size project 
1.2.2 Normal size project 
1.3 Project cost: Defined as the project classification with respect to its cost and 
includes the following categories: 
1.3.1 High cost project 
1.3.2 Medium cost project 
1.3.3 Low cost project 
1.4 Degree of flexibility: Divided into: 
1.4.1 Flexible scope of work project 
1.4.2 Fixed scope of work project 
1.5 Degree of complexity: Defined in terms of the level of technology needed and the 
number of the project parties involved in the project. Divided into projects where: 
1.5.1 Highly specialized technology needed 
1.5.2 Normal technology needed 
1.6 Time constraints: The actual time needed for the design and construction of the 
project. Categories are based on the importance of time to client: 
1.6.1 Crucial 
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1.6.2 Important 
1.6.3 Not important 
1.7 Payment methods: These are the means of contractor reimbursement and can be 
classified according to the following: 
1.7.1 Lump-sum 
1.7.2 Fixed fee 
1.7.3 Percentage fee 
1.7.4 Unit price 
1.8 Design/construction integration: This is how design and construction phases are 
combined together to reduce the total project duration. Client demand for this 
integration is divided into: 
1.8.1 Highly needed 
1.8.2 Not needed 
1.9 Project funding methods: Defined as the source of the project funding, where 
the categories are: 
1.9.1 Governmental funded projects 
1.9.2 Private funded projects 
2. Market attributes: 
2.1 The availability of the local and international contractor: Defines the quality and 
the number of the local contractors available in the project location and the 
possibility of employing international contractors. Contractors are classified as- 
2.1.1 Qualified contractor 
2.1.2 Average qualified contractor 
2.1.3 Unqualified contractor 
2.2 The availability of the local and international A/E firms: Defines the quality and 
the number of the local A/E firms available in the project location and the 
possibility of employing international A/E firms. A/E firms are classified as: 
2.2.1 Qualified A/E firms 
2.2.2 Average qualified A/E firms 
2.2.3 Unqualified A/E firms 
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2.3 Package size of the project: This investigates the possibility of procuring the 
project as one package or divided into several specialized packages to be 
performed by a number of contractors. It can be categorized as: 
2.3.1 One package size project 
2.3.2 More than one package size project 
3. Contractors and A/E firms needs: 
3.1 The local and international contractors acceptable profit rate: This provide an 
idea about the level of profit required by contractors locally and internationally. It 
can be divided into: 
3.1.1 High profit rate 
3.1.2 Average profit rate 
3.2 The local and international A/E firms acceptable profit rate: This provide an idea 
about the level of profit required by A/E firms locally and internationally. It can be 
divided into: 
3.2.1 High profit rate 
3.2.2 Average profit rate 
3.3 Contractors and A/E firms expectation from the project: The expectations of 
contractors and A/E firms from the project can be divided into: 
3.3.1 Financially oriented 
3.3.2 Reputation and money 
3.4 Contractors and A/E firms expectation from the client: The expectations of 
contractors and A/E firms from the client can be divided into: 
3.4.1 Partnering environment 
3.4.2 Commitment to the contract terms only 
4. Categories of the client and experience level: 
Traditionally, the client has been divided into basic categories of public and private 
organizations but it has also been acknowledged in the construction industry that 
subdivisions of these categories have existed. The two main divisions relate to client 
experience: 
4.1 Public client: 
4.1.1 Public experienced primary client 
4.1.2 Public experienced secondary client 
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4.2 Private client: 
4.2.1 Private experienced primary client 
4.2.2 Private experienced secondary client 
4.1 Private inexperienced client 
5. Client design teams: 
Client have the following three paths to choose when preparing the project document 
in order to obtain the contractors quotations: 
5.1 In-house design team 
5.2 Outside design team 
5.3 Combined teams 
6. The local design and construction regulations: 
6.1 Construction methods: are classified as: 
6.1.1 Advance construction systems 
6.1.2 primitive construction technique 
6.2 Awarding procedures: are classified as: 
6.2.1 Open tender 
6.2.2 Selected tender 
6.2.3 Negotiation 
7. Client Needs: 
The client's primary criteria for project satisfaction usually involve the classic ratio of cost, 
time and quality. These criteria have secondary criteria for project satisfaction for all 
categories of clients which have been reported from the client interviews and literature 
review presented in the previous chapters. Different clients place different priorities on the 
client primary and secondary needs depending upon the characteristics of the project being 
considered. 
The following are the primary and secondary client needs considered by clients in the 
construction industry: 
1. Total Cost of the Project: 
1.1 Capital cost 
1.2 Maintenance cost 
1.3 Prequalification cost 
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1.4 Cost overrun 
1.5 Reduction of financial risk 
2. Time : 
2.1 Construction time 
2.2 The early start of construction activity 
2.3 Planning and designing time 
2.4 Rapid respond to new client needs 
2.5 Minimization of activities interference 
2.6 Speed of construction 
2.7 Time overrun 
3. Quality: 
3.1 Design reliability and durability 
3.2 Design innovation 
3.3 Building systems guarantees 
3.4 Suitability for the intended uses 
3.5 Flexibility 
3.6 Aesthetic appearance of the building 
4. General needs: 
4.1 Parties involvement 
4.2 Allocation of responsibilities 
4.3 Professional team performance 
4.4 Co-operation and motivation 
4.5 Safety 
4.6 Accountability 
4.7 Existing building operation / disruption caused 
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7.5 RESEARCH METHODOLOGY: 
This section is completely devoted to the research design in which the questionnaire 
content is presented along with the pilot study. The population is then defined, followed 
by the data collection. 
7.5.1 Research Design: 
A questionnaire was developed to measure the opinions of design and construction 
directors in the governmental offices towards the proposed PPSSM and to assist the 
public client in Saudi Arabia to select the most appropriate procurement system to be 
followed. In addition, the questionnaire aims to collect the data needed for the model 
operation in order to test its efficiency and effectiveness. The questionnaire was 
distributed to the concerned government agencies which form the population of the study, 
in order to obtain the necessary data for analysis purposes. 
7.5.2 Questionnaire Design: 
The addressed questionnaire consisted of the following major divisions: 
1. An official letter to selected respondents; 
2. An introductory statement and basic definitions; 
3. The questions were divided into three parts: 
3.1 Background information - consisting of twelve major questions; 
3.2 Project procurement systems selection model - consisting of three major screening 
questions; 
3.3 Evaluation of the criteria used for the selection of the project procurement systems- 
consisting of three major questions. 
Appendix 1 presents a copy of the questionnaire addressed to the Governmental Agencies 
in Saudi Arabia where the PPSSM was tested. 
The questionnaire was designed in such a way as to cover all the data relevant to the 
existing procurement system selection practices and the Proposed Procurement Systems 
Selection Model. The following is a brief description of each part: 
1. Part I was formed in a multiple choice question format, including a wide range of 
choices, where specific data could be inserted in the designated space. 
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2. Part II was prepared to solicit data related to Procurement System Selection Model. 
2.1 The first question of part II is related to Feasibility ranking where procurement 
system are evaluated against six major criteria for feasibility. Respondents were 
asked to insert a score of one to five with five being the score for the highest 
probability of implementation. 
2.2 For the third screening: Weighted evaluation, there are two questions. The first 
question is related to the scoring matrix which is prepared to obtain the paired 
comparisons of client needs. The preference or importance of one need over 
another can be major (given 3 points), medium (given 2 points), minor (given 1 
points). Points are assigned from 3 to 1 depending on the degree of preference. 
The second question is related to the evaluation matrix in which procurement 
systems were evaluated against client needs on a scale of one to five with five 
standing for excellent and one for poor. 
2.3 The last question of part II is related to the fourth screening. Expert Choice 
Software based on the Analytic Hierarchy Process (AHP) was used as a tool to 
construct decision frameworks to select the most appropriate procurement system. 
The respondents were asked to fill out all paired comparison matrices of the 
procurement systems selection model criteria using the AHP fundamental 1 to 9 
numerical scale. 
3. Part III of the questionnaire was designed to measure the respondents opinions 
towards the criteria used to select the procurement system and the current practices of 
procurement selection and the proposed PPSSM. The third part of the questionnaire 
consists of three questions. 
3.1 The first two questions define the importance of the seven major criteria used for 
selection of the procurement systems. These major criteria were evaluated using 
ranges from [Very important (4)] to [Not important ((1)]. The respondents were 
asked to check each of them and to consider the degree of agreement with each. 
3.2 The last question of this part is designed to measure how client needs are achieved 
with respect to the current practices of procurement selection and the proposed 
PPSSM. Client needs were evaluated using ranges from [Very successful (4)] to 
[Not successful (1)]. For statistical analysis, for all the questions in part III, the 
following values were assigned to each response (degree of agreement): 
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- Very important (Very successful) (4) 
- Fairly important (Fairly successful) (3) 
- Partly important (Partly successful) (2) 
- Not important (Not successful) (1) 
In order to make the results more understandable, the following mean ranges were 
specified in each question, (tables 7.1 to 7.4 ). 
The mean of each variable was measured using the above ranges. Ranging method were 
used to obtain an agreement index that simplified and reduced all numbers to a range from 
(0) to (100), with a base of (100), for relative comparison: 
4(nl )+3(n2)+2(n3)+1(n4) 
The agreement Index (AI) =X 100 
(%) 4(nl +n2+n3+ n4) 
Since the specified mean ranges coincide mostly with the actual assigned response values, 
the outcome of the respondents will not include two possible answers and it will not 
require any kind of result testing. 
7.5.3 The Pilot Study: 
A pilot study was performed just prior to the distribution of the English versions of the 
questionnaire. Ten Government personnel involved in design and ' construction of public 
projects were selected from the Eastern Region. They were requested to complete the 
questionnaire, in order to achieve the following objectives- 
" Examine the adequacy of the addressed questions; 
" Determine areas of ambiguity and suggested remedies; 
" Incorporate additional choices; 
" Suggest additional questions to be included; and 
" Determine the required time to fill out the questionnaire. 
The pilot run helped to detect the any in adequacies and ambiguities in the addressed 
questionnaire: 
Part One: Background information: 
- Questions 4,5,6,9 and 10 were restated in more understandable manner 
Part Three: Evaluation of the criteria used for the selection of the procurement system: 
- Question three was stated in more understandable manner 
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Table (7.1) PPSSM (Part two-First Screening) (Mean and Agreement Index Ranges) 
Scale Description Mean Range Agreement Index 
Extremely Inappropriate 0.00-0.99 0-19 
Inappropriate 1.00-1.99 20 - 39 
Moderately Appropriate 2.00-2.99 40 - 59 
Very Appropriate 3.00-3.99 60 - 79 
Extremely Appropriate 4.00-5.00 80 - 100 
543210 
Appropriate Region Inappropriate Region 
Extremely Appropriate I Very Appropriate Moderately Appropriate Inappropriate Extremely Inappropriate 
5 3.99 2.99 1.99 0.99 0 
(100%) (79%) (59%) (39%) (19%) (0%) 
Table (7.2) PPSSM (Part two-Third Screening) (Mean and Agreement Index Ranges) 
Scale Description Mean Range Agreement Index 
No Preference 0.00-0.00 0-0 
Minor Preference 0.00-0.99 0-32.33 
Medium Preference 1.00-1.99 33.33 - 65.66 
Major Preference 2.00-3.00 66.66 - 100 
3210 
Major Preference Medium Preference Minor Preference 
3 1.99 0.99 0 
(100%) (65.66%) (32.33) (0%) 
Table (7.3) PPSSM (Part two-Fourth Screeniniz) (Mean and Agreement Index Ranizes) 
Scale Description Mean Range Agreement Index 
(1)Equal 0.00-0.99 0-11 
(2 two 1.00-1.99 11.11-22 
(3 Moderate 2.00-2.99 22.22 - 33 
(4) Four 3.00-3.99 33.33 - 44 
(5) Strong 4.00-4.99 44.44 - 55 
(6) Six 5.00-5.99 55.55 - 66 
(7) Very Strong 6.00-6.99 66.66 - 77 
(8) Eight 7.00-7.99 77.77 - 88 
(9) Extreme 8.00-9.00 88.88 - 100 
9876543210 
Extreme 8 Very Strong 6 Strong 4 Moderate 2 Equal 
9 7.99 6.99 5.99 4.99 3.99 2.99 1.99 0.99 0 
(100%) (88%) (77%) (66%) (55%) (44%) (33%) (22%) (11%) 0 
Table (7.4) PPSSM (Part three) (Mean and Agreement Index Ranges) 
Scale Description Mean Range Agreement Index 
Not Important 0.00-0.99 0-24 
Partly Important 1.00-1.99 25 - 49 
_ Fairly Important 2.00-2.99 50 - 74 
Very Important 3.00-4.00 75 - 100 
43210 
Agreement Region I Disagreement Region 
Very Important Fair1 Important Partly Important Not Important 
4 2.99 1.99 
(100%) (74 %) (49%) 
0.99 0 
(24%) (0%) 
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7.5.4 Population: 
The population of this study is confined to all Government Departments who have the 
authority to tender and / or supervise the execution of public projects. The Government 
annual budget allocations were used as the means of identifying these departments. The 
General Department of Statistics in the Ministry of Finance and National Economy issues 
an annual "statistical year book" which contains, among other statistics, the Government 
budget appropriated by chapter, items and sections, 1410/1411 A. H. The twenty-sixth 
(260') issue of this book, 1990, the latest available, was used to produce the list of 
Government Departments which satisfy the above population criteria. They totalled forty 
(40) agencies which are listed below: 
1. Royal Air Defence Forces 
2. General Directorate of Military Work 
3. General Directorate of Passport 
4. General Directorate of Civil Defence 
5. General Directorate of Road Traffic 
6. Civil Affairs Authority 
7. Ministry of Pilgrimage 
8. Ministry of Commerce 
9. Ministry of Municipal and Rural Affairs 
10. Ministry of Education 
11. Ministry of Petroleum and Mineral Resources 
12. Ministry of Work and Social Affairs 
13. Ministry of Health - General Directorate of Health Affairs in Tabuk Region 
14. Ministry of Post, Telephone and Telegraph 
15. Ministry of Information 
16. Ministry of Industry and Electricity 
17. Ministry of Islamic Affairs, Endowments, Dawa'a and Guidance 
18. Ministry of Justice 
19. Ministry of Finance and National Economy 
20. The General Presidency of the Holy Mosque and Prophet Mosque 
21. Makkah Principality 
22. Real State Development Fund 
23. Makkah Education Department 
227 
24. Saudi American Oil Company- Saudi Aramco 
25. Saudi Consolidated Electricity Company in the Western Region 
26. General Cars Syndicate 
27. General Directorate of Saudi Airlines 
28. Presidency of Girls Education 
29. Muslim World League 
30. General Directorate of Drainage Combat 
31. The Holy Makkah Police Station 
32. General Presidency for the Protection of Virtue and Suppression of Vices 
33. General Security Specialist Training Center 
34. National Guards Presidency 
35. The Observation and Investigation Authority 
36. Personal Housing of Security Forces Hospital in Riyadh 
37. Personal Housing of Security Forces in Tabuk 
38. King Abdul Aziz City For Science and Technology 
39. Presidency of Youth Welfare 
40. Ministry of Health - General Directorate of Health Affairs in Al-Maddinah Region 
Further investigations indicated that some of the Ministries, Directorates and Authorities 
have several departments in the Kingdom satisfying the definitions of the study population, 
thereby bringing the total population up to one hundred and ten (110) agencies. Since this 
number is relatively small, no specific sampling scheme was used and the entire population 
was surveyed. 
The questionnaire should be filled out by the Directors of Design and Construction 
Departments, as they are expected to know most about the contents of this research. 
7.5.5 Data Collection: 
Personal visits and mail surveys were adopted and the questionnaire was designed to be 
self explanatory. The questionnaires were mailed on the 11th July 1998 (16/3/1419H). A 
follow up letter was sent on the 8t' August 1998 (15/4/1419H) to those who did not 
respond, reminding them about the questionnaire and asking for a response; an additional 
copy of the questionnaire was also attached. By 20`h of August 1998 (27/4/1419H), total 
response reached ninety- one percent (91% of all questionnaires sent). These 91% 
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completed questionnaires were used for the analysis for the first and the third parts of the 
questionnaire. 
There are forty governmental agencies that exist in Saudi Arabia engaged in the design 
and construction projects. Experts from thirty agencies were selected to participate in the 
second part of the questionnaire. This was to established the data to be incorporated in 
PPSSM in particular those related to the client needs and the prioritization of procurement 
systems. These thirty were selected as they represented the main steam of Saudi Arabia 
construction activity. 
Different statistical methods were used, depending on the type of data to be analyzed and 
the hypothesis to be tested. 
The data was analyzed using Statistical Analysis System (SAS) and Excel which are 
statistical computing packages. Data were obtained by responses to either multiple choice 
questions, including specific information that can be filled in a given space, or 4-point 
Likert scale questions. All data were entered in the computer using a coding scheme 
designed for this purpose. 
All the optioned structured data of this study were summarized by calculating means, 
standard deviations, frequency, percentage and ranks. Information written by the 
respondents on other (specify) choices was analysed manually. 
7.6 SUMMARY: 
This chapter presented the definitions of PP S SM variables and the method of measuring 
each variable. The chapter also discussed the questionnaire contents and the different 
statistical methods to be used to analyse the data. Statistical Analysis System (SAS) and 
Excel were used as effective statistical packages to compute the means, standard 
deviations, agreement indices, medians and modes. The population of the survey and the 
method of collecting the data were defined. A pilot study was conducted to examine the 
adequacy of the questionnaire and detect any areas of ambiguity. 
The following chapter will present the outcomes of the survey conducted in Saudi Arabia 
to assist the Governmental Agencies to select the most appropriate procurement system 
for their projects. 
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CHAPTER EIGHT: RESULTS AND DISCUSSION 
8.1 INTRODUCTION: 
The objective of this research is to develop a Project Procurement System Selection 
Model for the client in the construction industry. The proposed model will assist the 
client's design and construction departments to have the right procurement project that 
best addresses the client needs and project characteristics that will reduce the number of 
disputes and contradictions between contract parties. 
This chapter contains the results of the proposed Project Procurement System Selection 
Model questionnaire. The purpose of the questionnaire is to test the model effectiveness 
and efficiency and to assist the public sector in Saudi Arabia in selection of the most 
appropriate procurement system with the help of PPS SM. 
Information presented in this chapter will be as follows: definition of parts; ideas behind 
the incorporation of each part and its related topic in the questionnaire; results and 
discussion. The advantage to be achieved from such a pattern is to give the reader 
complete information regarding the outcome of the survey. 
8.2 RESULTS AND ANALYSIS: 
The results of the first and third parts of this study are generated from one hundred (100) 
responses to the questionnaire mailed to one hundred and ten (110) government de- 
partments and organizations that represent the population of the study. In addition, thirty 
project mangers were consulted to gather the data needed for assessment of the proposed 
Project Procurement System Selection Model. The data collected were analyzed 
statistically. The structured data were summarized by calculating frequencies, percentages, 
means, standard deviations, and ranks. Responses written in "other" (specify) choices were 
summarized manually. 
The discussion will be as follows: 
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Part One: Background information: 
1. Name of the governmental agencies. 
2. Name of the design and project supervision department. 
3. Respondent's administrative position. 
4. The number of design and project supervision department personnel. 
5. The level of experience of the design and project supervision department. 
6. The duties assigned to the design and project supervision department. 
7. The project funding methods. 
8. The level of client experience. 
9. The employment of external staff. 
10. Methods of appointment of contractors. 
11. The complexity of client projects. 
12. The types of procurement system employed by governmental agencies. 
Part Two: Project Procurement System Selection Model: 
1. First screening: Feasibility ranking. 
2. Second screening: Evaluation by comparisons. 
3. Third screening: Weighted evaluation. 
4. Fourth screening: The analytic hierarchy process (AHP). 
Part Three: Evaluation of the Criteria Used for the Selection of the Procurement 
System: 
1. The criteria used for the selection of the procurement system. 
2. Client needs and procurement system. 
3. The degree of achievement of client needs with respect to the existing practice of 
procurement selection and the proposed PPSSM. 
8.2.1 Part One: Background Information: 
The first part of the questionnaire consists of twelve questions, the first three questions are 
231 
optional and the remaining three are multiple choice. This part is considered to be very 
important, because it provides this study with the necessary background information about 
the respondents and the relative statistical information of the different governmental 
agencies. The questions were related to the twelve issues mentioned earlier in part one. 
This information provides a general idea of the important issues related to the process of 
public projects in Saudi Arabia, such as the types of office responsible for design and 
construction activities, the levels of office experience, project funding methods and 
methods of appointment of contractors. 
1. Name of the Governmental Agency: 
Under this heading, the respondents were asked to write the name of their governmental 
offices but were given the option not to answer this question. 
The survey indicated that twenty-two percent (22%) of the respondents (22 out of 99) had 
written the name of the government offices in which they were working but seventy-eight 
percent (78%) of the respondents (77 out of 99) did not want to mention their office 
names, (table 8.1). 
Table (8.1): Names of Governmental Agencies 
Question Outcome Frequency 
(# of 
Res 
Percent 
(%) 
A. The number of respondents who have written their office names 22 22 
B. The number of respondents who have not written their office names 77 78 
n= 99 
2. Name of the Design and Project Supervision Department: 
This question provides this study with the different office names assigned by each 
governmental office to execute or supervise construction work. 
The survey indicated that eleven percent (11%) of the respondents (11 out of 99) 
mentioned the names of their design and project supervision departments, while the 
remainder did not, (table 8.2). 
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The results of both questions may be interpreted as a reaction to the government's 
restrictive measures on provision of information (considered to be very confidential) to 
the public. This factor was taken into consideration in the design of the questions for 
public clients. 
Table (8.2): Names of the Design and Project Supervision Departments 
Question Outcome Frequency 
# of Res . 
Percent 
A. The number of respondents who have written their departments names 11 11 
B. The number of respondents who have not written their departments 
names 
88 89 
n= 99 
3. Respondent's Administrative Position: 
This question will provide this study with the names of the administrative positions of the 
respondents. Such information will show the names of the different managers assigned by 
governmental offices to supervise projects during the construction stage. 
The survey indicated that twenty-two percent (22%) of the respondent's (22 out of 98) 
who attempted to answer the questionnaires were working as Directors of Design and 
Project Supervision Departments and fifty percent (50%) of respondents were working as 
Construction Contract Supervisors, (table 6.4). 
These departments have a number of engineers and supervisors to supervise the 
construction contracts and to prepare the contract documents. This indicates that the data 
obtained in this survey is likely to be reliable due to the professionalism of the 
respondents. 
Table (8.3): Respondent's Administrative Position 
Question Outcome Frequency 
# of Res 
Percent 
1. Director of design and Project supervision Department 22 23 
2. A&Ww, Director of design and project supervision Department 3 3 
3. Director of construction Planning and Studies Department 4 4 
4. Senior engineer (supervisor engineer) 17 17 
5. Construction Contract Supervisor 50 51 
6. Others (specify): added by the respondents 2 2 
n=98 
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4. The Number of the Design and Project Supervision Department Personnel: 
This question provided this study with the number of design and projects supervision 
personnel employees in different government offices. These data will reflect the volume of 
design and construction work to be performed by the design and projects supervision 
office. 
The survey indicated that eleven percent (11 %) of the respondents (11 out of 100) had 
less than twenty persons working in the design and project supervision department and 
thirty-six percent (36%) of the respondents (36 out of 100) had more than two-hundred 
employees in their office, (table 8.4). 
The results indicated that design and construction manpower is high, reflecting the volume 
of works to be performed in governmental office which is also relatively high. 
Table (8.4): The Number of the Design and Project Supervision Department Personnel 
Question Outcome Frequency 
# of Res 
Percent 
1. Less than twenty people 11 11 
2. From twenty to fifty people 15 15 
3. From fifty to one hundred people 28 28 
4. From one hundred to two hundred people 10 10 
5. More than two hundred people 36 36 
n= 100 
5. The Level of Experience of the Design and Project Supervision Department: 
This question provides the study with the years of design and project supervision 
department experience in different governmental offices. The years of experience were 
classified, in this question, to four categories as follows: less than five years, five to ten 
years, ten to twenty years and above twenty years. 
The survey indicated that fifteen percent (15%) of the respondents (15 out of 100) had 
less than five years experience in maintenance work and forty-eight percent (48%) had five 
to ten years experience, (table 8.5). 
This result demonstrates that most of the governmental offices have less than twenty years 
design and project supervision experience, which is considered to be relatively low 
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compared to other industrial fields. Nevertheless, some departments have very 
experienced staff whose involvement in answering the questionnaire contributed very 
positively to the reliability of the gathered data. 
Table (8.5): The Level of Experience of the Design Project and Supervision Department 
Question Outcome Frequency 
# of Resp 
Percent 
1. Less than five years 15 15 
2. From five to ten years 48 48 
3. From ten to twenty years 37 37 
4. Above twenty years 0 0 
n= 100 
6. The Duties Assigned to the Design and Project Supervision Departments: 
In this question, the duties that are typical of most design and project supervision 
departments are classified as the following: design oriented, design and supervision of 
contractors, and supervision of design consultant and contractors. 
The survey indicated that forty-eight percent (48%) of the respondents( 48 out of 100) 
specialized in design and supervision of contractors and forty percent (40%) of the 
respondents specialized in the supervision of design consultant and contractors. Such 
results reflect that there is no specific area of specialization in the public construction 
industry to be considered as dominant over the others. 
Generally, the results indicated that design and supervision of contractors and supervision 
of design consultant and contractors are the typical tasks assigned to design and project 
supervision departments, (table 8.6). 
Table (8.6): The Duties Assigned to Design Project and Supervision Departments 
Question Outcome Frequency 
# of Res 
Percent 
1. Design oriented 12 12 
2. Design and supervision of contractors 48 48 
3. Supervision of design consultant and contractors 40 40 
n= 100 
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7. The Project Funding Methods: 
Under this question, two major options were incorporated to obtain the expected outcome 
from the respondents. The respondents were required to indicate precisely, the method by 
which their project is funded in the public sector. 
The obtained results demonstrates that all the projects are funded by the governmental 
agencies which are supported financially on an annual basis by the Ministry of Finance and 
National Economy, (table 8.7). 
The results also show that other sources of project funding such as private sector are not 
yet considered in the public sector. This proves that the volume of public projects is a 
function of the total revenue central government, which mainly depends on the oil price. 
Also on the basis of the above results , all the governmental projects seem to be controlled 
by one set of standardized construction regulations because all projects are government 
funded which greatly influences the procurement selection process. 
Table (8.7): The Project Funding Methods 
Question Outcome Frequency 
#ofRes 
. 
Percent 
1. Government funded projects 97 100 
2. Other source 0 0 
n= 97 
8. The Level of Client Experience: 
This question was introduced to identify the types of client that exist at the present time in 
the public construction industry. Different categories of public client have differing project 
needs and to ensure client satisfaction with respect to the project outcome, client needs 
and experience levels must be identified and matched with the appropriate procurement 
system. For this reason, the public clients have been divided into the two basic categories: 
public experienced primary client and public experienced secondary client. The difference 
in these two categories is based upon the frequency of projects implemented. It is 
recommended that those agencies who carry out the construction of new projects on a 
continuous basis should be classified as public experienced primary clients and those who 
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carry out projects once every two years or more should be described as public experienced 
secondary clients. 
Three quarters of the respondents indicated that their offices can be categorized as public 
experienced secondary clients. Out of the total respondents, only twenty-five percent 
(25%) (26 out of 97) are classified as public experienced primary clients, (table 8.8). On 
the basis of the above results, the respondents have a reasonable level of experience which 
greatly benefits the research especially the data needed to operate the PPSSM. 
Table (8.8): The Level of Client Experience 
Question Outcome Frequency 
# of Resp. ) 
Percent 
1. Public experienced primary client 25 26 
2. Public experienced secondary client 72 74 
n= 97 
9. The Employment of an External Staff: 
For this question, four major types of staff were identified, they were: Architects, 
Engineers, Quantity surveyors, and Draftsmen. The last category of this question was 
designated for other types of staff to be specified by the respondents. 
The results demonstrated that the majority of respondents, eighty percent (80%) (77 out 
of 96) indicated that Architects and Engineers were usually the types of staff employed by 
the governmental offices. The survey also indicated that seventeen percent (17%) of the 
respondents (16 out of 96) hired an external Draftsman to assist them in the preparation of 
contract documents, (table 8.9). 
The above results reflect that governmental offices are heavily dependent on an external 
design team to prepare project documents and to supervise the contractors during the 
construction stage. The Saudi share of the labor force of the public construction industry, 
as well as in the private sector, is very limited and most of the staff come from other 
regions of the Arab world, India, West Asia and Europe. The diversity of the staff 
experience and background will have a positive influence in the evaluation of the 
performance of different procurement systems with respect to client needs. 
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Table (8.9): The Employment of External Staff 
Question Outcome Frequency 
# of Res . 
Percent 
Architects 35 36 
Engineers 42 44 
_Quantity 
surveyors 3 3 
Draftsmen 16 17 
Others 0 LLý 
n =96 
10. Methods of Appointment of Contractors: 
Most of the reports on the Saudi construction industry that have been published to date by 
governmental offices and academic institutions, have accurately defined the method of 
appointment of contractors to implement public projects. For this reason, this question 
was introduced to solicit data related to methods of appointment. In this question four 
types were identified: open tender, selected tender, direct negotiation, and two stage 
tender. 
The survey results confirmed that fifty-six percent (56%) of the respondents (52 out of 92) 
procured on an open tender basis, thirty-two percent (32%) of the respondents (35 out of 
92) used selected tender and the remainder carried out direct stages tender, (table 8.10). 
The outcome of this study showed that contractors can be appointed to public projects in 
the Kingdom on an open tender, selected tender and rarely on a negotiation basis. Such a 
result reflects the influence of the government procurement laws and regulations in 
securing and controlling all purchases and procurement of the government services, 
supplies, and implementing its projects and works. 
Table (8.10): Methods of Appointment of Contractors 
Question Outcome Frequency 
# of Res 
Percent 
_open 
tender 52 56 
selected tender 32 35 
Direct negotiation 8 9 
_Two 
es tender 0 0 
Others 0 0 
n =92 
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11. The Complexity of Client Projects: 
Project complexity is defined in terms of the physical services, levels of technology needed 
and number of subcontractors involved in the execution of the public project. Those 
projects requiring high technology and a large number of subcontractors in the 
implementation are regarded as high technology projects and those of medium technology 
and an average number of subcontractors are categorized as medium with respect to 
complexity. Projects having very limited contract parties and a simple technology used in 
the execution are classified as simple projects. 
The collected results indicated that sixty percent (60%) of the respondents (56 out of 94) 
regarded their projects as medium with respect to project complexity whereas twenty-four 
percent (24%) of respondents (23 out of 94) considered their projects as simple, (table 
8.11). 
The above results demonstrate that Saudi Arabia has experienced unprecedented growth 
in public projects during the last years, which has created great challenges for 
professionals locally and internationally to devise new techniques for the design and 
construction process. This includes the development of an appropriate model to 
systematically evaluate procurement methods in order to match them with client needs and 
project characteristics. 
Table (8.11): The Complexity of Client Projects 
Question Outcome Frequency 
# of Res . 
Percent 
Hi 15 16 
Medium 56 60 
Simple 23 24 
n =94 
12. The Types of Procurement System Employed by Governmental Agencies: 
This question includes three major categories of procurement system. The first category is 
titled separate and co-operative procurement systems and includes the traditional method, 
two stage tendering, negotiation method, serial contracts, and cost reimbursable contracts. 
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The second category of integrated procurement methods consists of design and build, 
package deals, turnkey, and develop and construct. Management oriented procurement 
methods is the last category and consists of management contracting, design and manage, 
and construction management. 
The results show that the majority of respondents select the traditional method and that 
cost reimbursable contracts are the most frequently used procurement arrangement in the 
governmental offices in the Kingdom. The survey showed that out of fifty (50%) to 
seventy-five percent (75%) of projects implemented in the public sector, a total of fifty- 
six percent (56%) of respondents adopt the traditional method and fifty-five percent 
(55%) choose cost reimbursable contracts. On the other hand, serial contracts, package 
deals, develop and construct, management contracting, and design and manage are all 
considered by the respondents to be impractical for use by the public sector to execute 
their projects. The results of this question demonstrated very clearly that governmental 
offices prefer to use the traditional methods and cost reimbursable contracts as the best 
procurement arrangements in public projects despite the drawbacks associated with their 
application, (table 8.12). 
Table (8.12): The Type of Procurement Systems Employed by Governmental Agencies 
From 75 To 100% From 50 to 74% From 25 To 49% From 0 To 24% Mean Standard of Agreement 
Deviation Index 
40 
6 ö c 0 
40 
I 
40 
i 
0.. 8a 
.iY 
c or 
i 
1 100 17 17.00 42 42.00 26 26.00 15 15.00 2.52 0.79 62.94 1 
1.1 100 32 32.00 56 56.00 12 12.00 0 0.00 3.20 0.64 80.00 
1.2 100 0 0.00 20 20.00 30 30.00 50 50.00 1.70 0.79 42.50 
1.3 100 4 4.00 35 35.00 55 55.00 6 6.00 2.07 0.94 51.75 
1.4 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
1.5 100 30 30.00 55 55.00 10 10.00 5 5.00 3.10 0.77 77.50 
2 100 10 10.00 14 14.00 22 22.00 54 54.00 1.79 1.02 44.88 
2.1 100 12 12.00 15 15.00 20 20.00 53 53.00 1.86 1.07 46.5 
2.2 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
2.3 100 8 8.00 12 12.00 25 25.00 55 55.00 1.73 0.96 43.25 
2.4 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
3 100 0 0.00 20 20.00 30 30.00 50 50.00 1.70 0.79 42.50 
3.1 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
3.2 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
3.3 100 0 0.00 20 20.00 30 30.00 50 50.00 1.70 0.79 42.50 
Other 100 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0 
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Part I provides a background information regarding the experience and knowledge of the 
respondents. In addition, some of the issues related to procurement system usage are 
presented. This information reflects a clear idea about the reliability of the data collected 
and provides statistical figures regarding the application of various procurement systems 
used in public projects. 
8.2.2 Part Two: Project procurement system selection model: 
The nature of the procurement system selection problem implies that the proposed 
decision technique should act as a multicriteria / multiscreening tool with the ability to 
evaluate various procurement systems with respect to different criteria. These 
multiscreening stages will be used to eliminate inappropriate procurement systems that are 
not considered to be viable for further evaluation. The degree of detail and complexity of 
these multi-screening stages increases as we proceed to the final stage of evaluation. 
Each screening stage of the proposed Project Procurement System Selection Model 
performs a series of judgments expressed with a fuzzy verbal scale which forms the basis 
of the decision making process. 
The proposed model is an integration of the judging technique (Parker 1985) and Analytic 
Hierarchy Process (AHP) theory (Satty 1994). The first three screenings are part of 
Parker's technique and the last screening uses Expert Choice Software designed on the 
basis of Satty's AHP theory. 
The following is a overview of the results of the Four Screening Methods: 
8.2.2.1 First Screening: Feasibility Rankine: 
Many of the procurement systems on the initial list will not be feasible or practical for a 
specific project or environment, however all must be critically evaluated. 
The first step is to develop a set of evaluation criteria by which to judge the competing 
procurement systems for feasibility. The criteria that influence the selection were used as a 
rough screening process for the first judging of the procurement systems. These criteria 
are. project characteristics, market attributes; contractors and A/E needs; categories of 
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clients; client design organization; and the local design and construction regulations. A 
special format is developed for the first screening. 
The second step is to score the above six criteria on a one to five basis, with five being the 
score for the highest probability of implementation for the least time, most benefit and the 
required quality. Vertically, the lists of procurement systems are placed for evaluation with 
the respect these criteria. 
It is important, in conducting the first screening step, that no procurement system be 
discarded without being scored. The purpose of the first screening is not to draw a 
conclusion regarding the optimum solution to be followed but to create two lists of 
procurement systems. The first list is for the systems that are not considered to be feasible 
for the particular project and the other list is for further review at the subsequent 
screening. 
The final outcomes of the results indicated that zero (0), zero (0), and three (3) 
respondents selected "extremely appropriate", "very appropriate", and "moderately 
appropriate" choices, respectively, whereas seven (7) and twenty (20) respondents 
selected the "inappropriate " and "extremely inappropriate" choices respectively. The 
mean was equal (1.42) and the agreement index (AI) was equal to twenty eight percent 
(28%) as the lowest agreement index for the traditional method. This procurement system 
falls into the "inappropriate " range. 
Furthermore, the survey indicated that seventeen (17), ten (10), and three (3) respondents 
selected "extremely appropriate", "very appropriate", and "moderately appropriate" 
choices, respectively, whereas, no respondents ticked the "inappropriate " and "extremely 
inappropriate" choices respectively . 
The mean was equal to (4.47) and the agreement 
index (AI) was equal to seventy nine percent (89%) as the highest agreement index for the 
design and build. This procurement system falls into the "extremely appropriate" range. 
A detailed analysis of the results of the degree of appropriateness of listed procurement 
systems showed very clearly that five systems (5) fall into the "inappropriate" range and as 
a result of these systems will be eliminated from the following analysis. These procurement 
systems are: traditional method, two stage tendering, continuity contracts , serial contracts 
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and cost reimbursable contracts. All the remaining procurement systems that fall into the 
appropriate range will be used as an input for the second screening, (table 8.13 and figure 
8.1). Appendix 2 presents the detailed result of the first screening. 
8.2.2.2 Second Screeninj: Evaluation By Comparison: 
In the Second Screening only the remaining procurement systems that are feasible for 
further evaluation resulting from the first screening are considered. The comparison of 
procurement systems is made by listing the advantages and disadvantages of each. To 
conduct an objective and fair comparison, all the good points for each procurement system 
are listed as well as the bad points. Based on a review of literature and interviews with 
different construction industry participants, a list of various procurement systems with 
their common benefits and drawbacks was prepared as a guide. The number of benefits 
Table (8.13): Statistical Summary of the Results From the First Screening 
FIRST SCREENING {(6) EXTREMELY APPROPRIATE (SO <IS 100) , (4)VERY APPROPRIATE (60 <IS 80), (3) MODERATELY APPROPRIATE (40 <IS 60) , 
FEASIBILITY RANKING C2) LIAºPROºRIATE (20 <IS 40) , (1) EXTREMELY INAPPROPRIATE (0 <IS 20)) 
( I- AGREEMENT INDEX) 
Statistical Summary 
Asoosement Scale 
PROCUREMENT SYSTEMS Results Extremely 
Appropriate 
Very 
Appropriate 
Moderately 
Appropriate Inappropriate 
Extremely 
inappropriate 
Freq. % Freq. % Freq. % Freq. % Freq. 
1. Separated and co-operative procurement methods 
1.1 Traditional method Inappropriate 0 0.00 0 0.00 3 10.00 7 23.33 20 86.87 1.42 0.8 28.42 0.40 1.00 1.01 13 
1.2 Two stage tendering Inappropriate 0 0.00 2 8.87 3 10.00 8 26.67 17 58.87 1.84 0.88 32.85 0.78 1.00 1.08 12 
1.3 Negotiation method Appropriate 0 0.00 3 10.00 9 30.00 17 58.87 1 3.33 2.50 49.35 54.87 0.48 1.90 2.28 7 
1.4 Continuity contracts Inappropriate 0 0.00 0 0.00 3 10.00 14 48.87 13 43.33 1.66 0.62 33.35 0.41 1.00 1.59 11 
1.5 Serial contracts Inappropriate 0 0.00 0 0.00 5 18.87 12 40.00 13 43.33 1.72 0.70 34.35 0.51 1.00 1.39 10 
1.6 Cost reimbursable contracts Inappropriate 0 0.00 0 0.00 4 13.33 14 48.67 12 40.00 1.75 0.88 34.97 0.48 1.00 1.59 8 
2. Integrated procurement methods 
2.1 Design and build Appropriate 17 58.67 10 33.33 3 10.00 0 0.00 0 0.00 4.47 0.84 89.34 0.43 3.32 4.83 1 
2.2 Package deals Appropriate 0 0.00 18 18.00 8 30.00 5 16.87 0 0.00 3.38 0.72 87.41 0.54 2.15 3.88 S 
2.3 Turnkey Appropriate 0 0.00 0 0.00 15 50.00 10 33.33 5 16.87 2.38 0.88 47.3 0.49 1.12 2.75 8 
2.4 Develop and c001tmct Appropriate 0 0.00 18 18.00 9 30.00 5 18.87 0 0.00 3.36 0.73 87.35 0.55 2.08 3.83 E 
3. Man ement oriented prowrement methods 
3.1 Management contracting Appropriate 13 43.33 11 38.67 8 20.00 0 0.00 0 0.00 4.20 0.76 84.03 0.80 3.04 4.58 4 
3.2 Cmamction management Appropriate 13 43.33 12 40.00 16.67 0 0.00 0 0.00 4.27 0.73 85.44 0.55 3.07 4.87 3 
3.3 Doti and man Appropriate 16 53.33 9 30.00 
ýt5 
18.87 0 0.00 0 0.00 4.37 0.72 87.38 0.54 3.13 4.81 2 
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Figure (8.1): Statistical Summary of the First Screening 
and drawbacks may be equal in number but they will not be equal in the strength and 
importance as perceived by the decision-makers. The purpose of the second screening 
stage is to provide for the decision team the opportunity to maximize the benefits of each 
procurement system while at the same time minimizing the drawbacks. This can be done 
by modifying the procurement system or finding solutions to overcome the negative 
factors. 
Based on interviews with the public client representatives, negotiated method and turnkey 
are considered inappropriate for further analysis. The following are the major reasons for 
the elimination of these two procurement systems: 
Drawbacks of Negotiated Method: 
1. The cost is higher compared to other methods; 
2. The client is forced to enter a contract with a contractors who have demonstrated an 
outstanding performance from the previous works and hopefully will maintain the 
same performance; 
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3. The government purchasing provision and projects execution regulations stress that 
public projects should be open to the official classified and qualified competitors. 
4. Direct negotiation with a limited number of contractors is restricted to a few projects 
and requires permission from senior officials. 
Drawbacks of Turnkey: 
1. Experience suggests that the application of this method does not help the client to 
achieve all his needs because little attention is given to the formulation of a precise 
brief prior to the construction process; 
2. The client requires a high degree of project control compared to other procurement 
systems; 
3. The existing public regulations will confirm the use of this procurement system for 
limited projects only. 
Based on the comparison of all the benefits and drawbacks of the second screening 
negotiation method and turnkey will be eliminated from further analysis and the remaining 
procurement systems will be considered in the third screening. 
8.2.2.3 Third Screening: Weighted Evaluation: 
The Weighted Evaluation process is designed for use in the evaluation of alternatives 
when varying importance and weights of a number of criteria must be taken into 
consideration. This helps the evaluators to put down in a systematic fashion their thoughts, 
reactions, and recommendations. This will assist the decision-makers to select the most 
appropriate path to be followed. 
Weighted evaluation process is used in this model to identify the optimum procurement 
systems with reference to the factors considered to be very influential in the selection 
process. 
The first two screening stages have more general application as they deal with evaluating 
the importance of the criteria with respect to procurement systems. In the third screening 
the weighting of the criteria is introduced. This third screening stage is divided into two 
stages: the criteria weighting process (paired comparisons) and matrix evaluation. 
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8.2.2.3.1 Paired Comparisons: 
In judging procurement systems, the "client needs" must be assigned differing weighted 
values according to their potential impact on a project, or the importance assigned to them 
by the decision makers. The technique used to place the weights of importance to be 
assigned to each criterion is called "paired comparison". This is done by comparing one 
need to only one other need at a time. While doing this, it can be determined which need is 
of greater importance as well as the magnitude of the difference in importance. The steps 
of performing a paired comparison are discussed fully in chapter six. In order to establish 
paired comparisons of the client needs from the perspective of the Saudi public client, a 
survey was conducted to achieve this goal. The final outcome of the client needs paired 
comparison is summarized in the scoring matrix presented in figure (8.2). 
Figure (8.2): Scoring Matrix 
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To adjust the raw scores to an assigned weight, it was decided in this study to convert 
the raw scores to a scale of 1-10 with ten being assigned to the criteria with the 
highest raw score, and the other criteria adjusted accordingly (table 8.14). The 
outcome of the survey indicated that total cost of the project is considered the most 
important needs in the procurement selection. Quality, general needs and time are ranked 
second, third and fourth respectively. These assigned scores in table 8.14 will be used in 
the evaluation matrix to evaluate the feasible procurement systems. 
Table (8.14): The Adjusted Raw Scores of an Assigned Weight 
CLIENT CRITERIA RAW SCORE ASSIGNED SCORE RANK 
1. Total cost of the project 117 5.4 1 
1.1 Capital cost A 43 10 1 
1.2 Maintenance cost B 15 3 6 
1.3 Prequalification cost C 13 3 6 
1.4 Cost overrun D 22 5 5 
1.5 Reduction of financial risk E 24 6 4 
2. Time 99 3.4 4 
2.1 Construction time F 24 6 4 
2.2 The early start of construction activity G 2 1 8 
2.3 Planning and designing time H 3 1 8 
2.4 Rapid respond to new client needs I 34 8 3 
2.5 Minimization of activities interference J 6 1 8 
2.6 Speed of construction K 5 1 8 
2.7 Time overrun L 25 6 4 
3. Quality 121 4.7 2 
3.1 Design reliability and durability M 39 9 2 
3.2 Design innovation N 8 2 7 
3.3 Building systems guarantees 0 10 2 7 
3.4 Suitability for the intended uses P 42 10 1 
3.5 Flexibility Q 9 2 7 
3.6 Aesthetic appearance of the building R 13 3 6 
4. General needs 112 3.9 3 
4.1 Parties involvement S 11 3 6 
4.2 Allocation of responsibilities T 13 3 6 
4.3 Professional team performance U 8 2 7 
4.4 Co-operation and motivation V 33 8 3 
4.5 Safety W 36 8 3 
4.6 Accountability X 4 1 8 
4.7 Existing building operation / disruption caused y 7 2 7 
Appendix 3 presents detailed results of the paired comparisons of the client needs as 
perceived by the Saudi public client. 
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8.2.2.3.2 The Evaluation Matrix: 
At the end of the paired comparison the "client needs" elements and their weights have 
been established. The next task is to use the client's needs and their weights in evaluating 
the procurement systems selected from the feasibility ranking and comparison screening 
stages, i. e. after screening two. It is assumed that all of the procurement systems that have 
survived meet the client's basic needs. The criteria elements are entered on the top of the 
evaluation matrix with their weights indicating importance. 
The first step in the evaluation matrix is to evaluate each procurement system for each 
criterion given. The scoring system used in the evaluation matrix is to assign 1-5 points on 
a scale of poor to excellent, Poor 1, Fair 2, Good 3, Very Good 4, and excellent 5. To 
achieve this, thirty public agencies were consulted to establish the appropriate evaluation 
of each procurement systems with respect to each criterion. For example when design and 
build were evaluated against capital cost, seventeen (17)) selected excellent and thirteen 
(13) selected very good, whereas no respondent ticked the remaining choices. The mean 
was equal to 4.57 and the agreement index 91.33. Based on this survey, it can be 
demonstrated that design and build perform excellently with respect to capital cost. The 
process of evaluation of each procurement system with respect to each criterion continues 
until the preferences of all procurement systems with respect to all client needs have been 
established. 
The second step is to multiply the ranking of each with the weighting of each criterion and 
enter the result in the space provided (table 8.15). 
The third step, after all the procurement systems have been evaluated, is to rank them 
according to their total score. Package deals and develop and construct ranked fifth and 
sixth respectively and will be eliminated from any further analysis. The remaining 
procurement systems will be considered in the final screening (table 8.16 and figure 8.3). 
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Table (8.15): The evaluation Matrix 
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Procurement WT ASS IGN ED VA LUE 
systems 5 10 3 3 5 6 3 6 1 1 8 1 1 6 5 9 2 2 10 2 3 4 3 3 2 8 8 1 2 
1.1 Despn and build 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 1 
3 G IG G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P 
Appropriate Sub. T 50 12 15 25 30 30 4 4 40 5 4 30 36 18 18 50 8 12 15 12 10 32 40 4 10 514 
2.2 Package deals 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 5 
3 G G G G IG ; G ; ;. - ; G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
I P P P P P P P P P P P P P P P P P P P P P pi p P P 
Inappropriate Sub. T 20 3 3 5 6 6 2 2 8 2 1 6 9 2 2 10 4 3 3 6 2 8 16 1 2 132 
.4 
Develop and 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
construct 4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 6 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P 
Inappropriate Sub. T 10 3 3 5 6 12 1 1 8 1 2 6 9 2 2 20 2 3 3 6 2 8 8 1 2 126 
.1 
Management 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
contracting 4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 4 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
P P P P P P PI P P P P P P P P P P P P P P P P P P 
Appropriate Sub. T 40 12 9 15 18 24 3 3 32 3 4 24 36 6 6 40 6 9 12 12 6 24 24 4 8 380 
.2 
Construction 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
anagement 4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 3 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P 
Appropriate Sub. T 40 12 9 20 24 24 4 4 24 4 4 24 36 6 6 40 6 9 12 12 8 24 24 8 8 392 
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Procurement WT ASS IGN ED VA LUE 
systems 5 10 3 3 5 6 3 6 1 1 8 1 1 6 5 9 2 2 10 2 3 4 3 3 2 8 8 1 2 
.3 
Despn and S E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
manage 4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 2 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
P P P P P P P P P P P P P P P P P P P P P P P P P 
Appropriate 
I 
Sub. T 40 12 12 20 24 30 4 4 8 4 4 20 36 12 12 40 8 12 12 12 8 32 32 4 81 41011 
Key: 
E: Excellent 
VG: Very Good 
G: Good 
F: Fair 
P: Poor 
Table (8.16): Statistical Summary of the Third Screening 
THIRD SCREENING {(B) EXCELLENT (80 <15 100), 14) VERY GOOD (60 <I580), (3) GOOD (40 4: 5 60), 
FEASIBILITY RANKING (2) FAIR (20 <IS 40). ))) POOR (0 <Is 20)) {I. AGREEMENT INDEX) 
Statistical summary 
Assessment Scale 
PROCUREMENT SYSTEMS Results Emelent Very 
Good 
Good Fair Poor 
g w $ ° 49 
Freq. % Fnq. % Freq. % Freq. % Freq. % 'E 
2. Intrated procurement methods 
2.1 Design and build Appropriate 18 53.33 12 40.00 2 6.67 0 0.00 0 0.00 4.46 0.59 89.15 0.38 3.56 4.72 1.00 
22 Package deals inappropriate 0 0.00 0 0.00 0 0.00 10 33.33 20 88.67 1.35 0.48 26.72 0.21 1.00 1.20 5.00 
2.4 Develop and construct Inappropriate 0 0.00 0 0.00 0 0.00 9 30.00 21 70.00 1.31 0.44 28.24 0.20 1.00 1.20 6.00 
3. Management oriented procurement methods 
3.1 Management contractin Appropriate 1 3.33 12 40.00 17 56.87 0 0.00 0 0.00 3.45 0.51 88.88 0.28 3.00 3.32 4.00 
3.2 Construction management 
_ 
Appropriate 1 3.33 15 50.00 14 48.67 0 010 0 0.00 3.57 0.48 71.12 0.25 3.00 3.60 3.00 
3.3 Design and manage Appropriate 8 28.87 21 70.00 1 3.33 0 0.00 0 0.00 4.25 0.48 85.01 022 3.84 4.04 2.00 
A appendix 4 presents a detailed of the results of the evaluation matrix stage as perceived 
by the Saudi public client. 
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Figure (8.3): Statistical 
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8.2.2.4 Fourth Screening: The Analytic Hierarchy Process (AHP): 
In this final screening, the computerized decision support software namely Expert Choice 
version 9.0 was used to structure the Project Procurement System Selection Model based 
on the theory of AHP. The computer software and the factors affecting the project 
procurement system selection process were used to develop the selection model of the 
selection. Expert Choice user manual instructions were followed to edit the project 
procurement system selection model as an upside-down tree hierarchy. 
The model is a project procurement system selection decision model. The selection of the 
most appropriate procurement system was the goal of the decision makers and located at 
level 0 of the model which served as the goal node. Factors affecting the procurement 
system selection, previously classified into 6 categories were inserted in level 1 of the 
model to serve as the main criteria. In addition to these categories, client needs were 
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inserted in level 1 because these were considered to be important factors in the selection 
process. Each category factor was inserted in level two and three of the model to serve as 
a sub-criteria node. Statistically, levels one, two and three of the hierarchy consist of totals 
of 7,27 and 83 nodes respectively. 
Finally, the alternative solutions or courses of action occupied the fourth level to serve as 
the choice available for the decision makers in the last screening stage. In our model here, 
it is assumed that four procurement systems are considered in this stage for evaluation 
namely: Design and build, Management contracting, Construction management and 
Design and manage. The main nodes of the hierarchy were highlighted and copied to show 
the model tree (figures 8.4,8.5,8.6,8.7,8.8,8.9,8.10 and 8.11). 
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Figure (8.4): Project Procurement System Selection Model Displayed From the Goal Node 
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Figure (8.5): Project Procurement System Selection Model Displayed From the Project 
characteristics Node 
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Figure (8.6): Project Procurement System Selection Model Displayed From the Market attributes 
Node 
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Figure (8.7): Project Procurement System Selection Model Displayed From the Contractors and 
A/E Firms Needs Node 
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Figure (8.8): Project Procurement System Selection Model Displayed From the Categories 
of Client and Experience Level Node 
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Figure (8.9): Project Procurement System Selection Model Displayed From the Client Design 
Teams Node 
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Figure (8.10): Project Procurement System Selection Model Displayed From the Local Design 
and Construction Regulations Node 
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Figure (8.11): Project Procurement System Selection Model Displayed From the Client Needs 
Node 
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8.2.2.4.1 Entering Pairwise Comparisons: 
The development of the Project Procurement System Selection Model includes all the 
attributes reflecting the goal and the concerns of the public client related to the 
appropriate procurement strategy to be followed. Elements at each level are compared 
pairwise with respect to each element at the adjacent upper level, and the ratings are 
entered into a comparison matrix. The preference of the public clients for a particular 
procurement system was judged with respect to each model factors, and the numerical 
matrix mode was used as the default. On the basis of decision makers perception, the 
priorities among the criterion items in the hierarchy are established by using pairwise 
comparisons. For example, when judging the relative preference of factors located in level 
1 with the respect to Goal, a rating of (1) is assigned in the comparison with market 
attributes and Contractors and A/E firms needs. This indicates their relative importance at 
the top level , 
i. e. they are perceived to be equally important to the public clients. In 
comparing "project characteristics" with "categories of clients" with respect to the goal, 
the former is perceived to have weak importance over the latter and a rating of (3) is 
assigned. Similarly, in comparing "market attributes" with "local design and construction 
regulations" with respect to the goal, the latter is deemed to have very strong importance 
over the former, and a rating of (7) is assigned (table 8.17). A number written in italics 
indicates that an inverse relationship exists between the two criteria being compared. 
Following the same procedure the remaining pairwise comparison matrices and the 
obtained eigenvectors among the nodes in the hierarchy can be established (Appendix 5 ). 
Table (8.17)-The start of Pair Comparison of Level 0 with the Level 1 
Procurement Market attributes Contractors and Categories of Client design team Local design and Client needs 
selection criteria AIE firms needs client construction 
regulations 
Project 55 3 5 2 2 
characteristics 
Market attributes 1 3 3 7 6 
Contractors and AIE 2 2 6 6 
firms needs 
Categories of client 1 1 4 
Client design team 1 4 
Local design and 3 
construction 
regulations 
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8.2.2.4.2 Synthesis of the Model Results: 
When all judgments throughout the model are established, the distributive mode is selected 
to perform synthesis from the model global goal. The synthesis process converts all the 
local priorities into global weights of the alternatives. As a result, the "design and build" 
gained a priority of 0.496 as the highest score among the four procurement systems with 
an overall consistency index of (0.06). Design and manage, construction management and 
management contracting ranked second, third and fourth with a priority of 0.258,0.140 
and 0.106. 
On the basis of the data entered for the pairwise comparison matrices, the overall priorities 
of model's main criteria are: 
project characteristics 25.1 
market attributes 3.7 
contractors and A/E needs 4.1 
categories of clients 9.5 
client design organization 9.0 
the local design and construction regulations 14.7 
client needs 34.0 
From the synthesis of the model results, client needs and project characteristics considered 
to be the most important criteria influencing the procurement selection process. Details of 
the synthesis are shown in figure (8.12) 
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Figure (8.12): Details of the Synthesis Process of Leaf Nodes with respect to Goal 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
Synthesis of Leaf Nodes with respect to GOAL 
Distributive Mode 
OVERALL INCONSISTENCY INDEX = 0.06 
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5 
CLIENT N=. 340 
COST =. 163 
CAP COST=. 074 
D AND B=. 040 
D AND MA=. 020 
CONS MAN=. 009 
MAN CONT=. 004 
R OF F. R=. 040 
D AND B=. 024 
D AND MA=. 009 
CONS MAN=. 004 
MAN CONT=. 002 
COST O. R=. 028 
D AND B=. 018 
D AND MA=. 006 
CONS MAN=. 003 
MAN CONT=. 001 
MAI COST=. 011 
D AND B=. 006 
D AND MA=. 003 
CONS MAN=. 001 
MAN CONT<. 001 
PRE COST=. 010 
D AND B=. 006 
D AND MA=. 002 
CONS MAN=. 001 
MAN CONT<. 001 
QUALITY 115 
SU FI U=. 046 
D AND B=. 027 
D AND MA=. 011 
CONS MAN=. 006 
MAN CONT=. 002 
DESI R D=. 037 
D AND B=. 017 
D AND MA=. 013 
CONS MAN=. 005 
MAN CONT=. 002 
BUIL S G=. 010 
D AND B=. 006 
D AND MA=. 003 
CONS MAN=. 001 
MAN CONT<. 001 
AES APP =. 008 
D AND B=. 005 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
FLEXIBIL=. 008 
D AND B=. 005 
D AND MA=. 002 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
D AND MA=. 001 
CONS MAN<. 001 
MAN CONT<. 001 
P/D TIME=. 002 
D AND B=. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
ES OF CO=. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
S OF CON=. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
M OF I A<. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
PROJ. CH=. 25 
PROJ. CO=. 08 
HIGH C =. 039 
D AND B=. 024 
D AND MA=. 010 
CONS MAN=. 004 
MAN CONT=. 002 
MEDIUM C=. 027 
D AND B=. 016 
D AND MA=. 007 
CONS MAN=. 003 
MAN CONT=. 001 
LOW C =. 019 
D AND B=. 009 
D AND MA=. 006 
CONS MAN=. 003 
MAN CONT=. 001 
TIME CON=. 06 
CRUCIAL =. 030 
D AND B=. 015 
D AND MA=. 010 
CONS MAN=. 003 
MAN CONT=. 002 
IMPORTAN=. 030 
D AND 8=. 019 
D AND MA=. 005 
CONS MAN=. 003 
MAN CONT=. 002 
NOT IMPO=. 004 
D AND B=. 002 
D AND MA=. 001 
CONS MAN<. 001 
MAN CONT<. 001 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
D/C INTE=. 030 
HIGHLY N=. 026 
D AND B=. 014 
D AND MA=. 007 
CONS MAN=. 003 
MAN CONT=. 001 
NOT NEED=. 004 
D AND B=. 002 
D AND MA=. 001 
CONS MAN<. 001 
MAN CONT<. 001 
PROJ. TY=. 023 
OFFICES =. 018 
D AND B=. 009 
D AND MA=. 005 
CONS MAN=. 003 
MAN CONT<. 001 
RESIDENT=. 005 
D AND B=. 002 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
PROJ. SI=. 016 
LARGE S =. 008 
D AND B=. 005 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
NORMAL 5=. 008 
D AND B=. 004 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
PROJ. FM=. 010 
GOV FP=. 009 
D AND B=. 006 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
PRIV F P=. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
PAYM. ME=. 009 
UNIT PRI=. 003 
D AND B=. 002 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
LUMP SUM=. 003 
D AND B=. 002 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
FIXED FE=. 003 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
D AND B=. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
PERCE FE<. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
FLEXIBIL=. 008 
FLEXIBLE=. 007 
D AND B=. 004 
D AND MA=. 002 
CONS MAN<. 001 
MAN CONT<. 001 
FIXED =. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
COMPLEXI=. 007 
NORMAL T=. 006 
D AND B=. 003 
D AND MA=. 001 
CONS MAN<. 001 
MAN CONT<. 001 
HIGH S T=. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
LOCAL R =. 147 
AWARD. P =. 110 
SELE COM=. 059 
MAN CONT=. 022 
CONS MAN=. 017 
D AND MA=. 012 
D AND B=. 009 
NEGOTIAT=. 033 
MAN CONT=. 012 
CONS MAN=. 009 
D AND MA=. 007 
D AND B=. 005 
OPEN COM=. 018 
MAN CONT=. 007 
CONS MAN=. 005 
D AND MA=. 004 
D AND B=. 003 
CONS. M =. 037 
AD CON S=. 031 
MAN CONT=. 012 
CONS MAN=. 009 
D AND MA=. 006 
D AND B=. 005 
PR CON S=. 005 
MAN CONT=. 002 
263 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
CONS MAN=. 001 
D AND MA=. 001 
D AND B<. 001 
CAT OF C=. 095 
PUBLIC C=. 081 
PEPC =. 041 
D AND B=. 024 
D AND MA=. 009 
MAN CONT=. 004 
CONS MAN=. 003 
PESC =. 041 
D AND B=. 022 
D AND MA=. 011 
MAN CONT=. 004 
CONS MAN=. 004 
PRIVAT C=. 014 
PRESC =. 008 
MAN CONT=. 003 
CONS MAN=. 002 
D AND MA=. 002 
D AND B=. 001 
PREPC =. 005 
D AND B=. 003 
D AND MA=. 001 
MAN CONT<. 001 
CONS MAN<. 001 
PRINEC <. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
CLIENT T=. 090 
IN-H D T=. 050 
QU IHDT =. 033 
D AND 8=. 018 
D AND MA=. 009 
CONS MAN=. 004 
MAN CONT=. 001 
AQIHDT=. 015 
D AND B=. 008 
D AND MA=. 004 
CONS MAN=. 002 
MAN CONT<. 001 
UQ IHDT =. 003 
D AND B=. 002 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
COMB. T =. 029 
QU COM T=. 017 
D AND B=. 010 
D AND MA=. 004 
CONS MAN=. 002 
MAN CONT<. 001 
AQ COM T=. 01 1 
D AND B=. 006 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
CONS MAN<. 001 
MAN CONT<. 001 
CO. AIE P=. 002 
RE AND M=. 002 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
FINAN OR<. 001 
D AND B<. 001 
D AND MA<. 001 
CONS MAN<. 001 
MAN CONT<. 001 
MARK. AT=. 037 
AV UI C=. 024 
PACK. SI=. 010 
AV UI A=. 003 
QUAL CON=. 014 
A QU CON=. 009 
UNQU CON=. 001 
M ONE PA=. 008 
ONE PAC =. 002 
QU A/E F=. 002 
Q A/EF=. 001 
UNQ A/EF<. 001 
D AND MA=. 006 
D AND B=. 004 
MAN CONT=. 002 
CONS MAN=. 001 
D AND MA=. 004 
D AND B=. 003 
MAN CONT=. 001 
CONS MAN<. 001 
D AND MA<. 001 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND B=. 005 
D AND MA=. 002 
MAN CONT<. 001 
CONS MAN<. 001 
D AND B=. 001 
D AND MA<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
D AND B<. 001 
MAN CONT<. 001 
CONS MAN<. 001 
D AND MA<. 001 
D AND B<. 001 
MAN CONT<_001 
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PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
CONS MAN<. 001 
D AND B 
. 496 
D AND MA 
. 
258 
CONS MAN 
. 140 
MAN CONT 
. 106 
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8.2.2.4.3 Sensitivity Analysis and Managerial Judgments: 
In any problem that involves decision, it is desirable to see the impact of rating changes in 
the technology comparison matrices on the final outcomes. In such an environment, 
different individuals with different experience levels and background will have different 
perceptions in placing preferences and priorities on the problem factors. The software's 
five graphical sensitivity modes: Dynamic; Performance; Gradient; Two-dimensional; and 
Difference can be used to investigate (from the global goal) the sensitivity of the 
procurement systems to changes in priority of the main criteria in level 1 of the model. 
These criteria are: project characteristics; market attributes; contractors and A/E needs 
categories of clients; client design organization; the local design; and construction 
regulations and client needs. The design team can adjust the horizontal bar for any 
criterion and the length of procurement system bars will change dynamically, to respond to 
new changes in the system priorities. At the end of the fourth screening, the decision 
maker will be in a position to decide the most appropriate procurement system to be 
adopted. This decision will be based on the pairwise comparisons undertaken within 
`Expert Choice' and exploration of the sensitivity and management judgments. 
Dynamic Sensitivity: 
The starting original priorities of the model's main criteria are: 
project characteristics 
market attributes 
contractors and A/E needs 
categories of clients 
client design organization 
the local design and construction regulations 
client needs 
25.1 
3.7 
4.1 
9.5 
9.0 
14.7 
34.0 
On the basis of the above, the priorities of the four procurement system are calculated as 
follows: 
Design and build 
design and manage 
49.6 
25.8 
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construction management 
management contracting 
14.0 
10.6 
using the dynamic sensitivity mode, the following are a samples of changing in the criteria 
priorities which have a critical affect in the procurement systems priorities. The changes 
illustrated below are presented for demonstration purposes only and the differences in the 
criteria priorities used are not representative: 
1. When the model's main criteria are changed to 14.0,4.2,4.7 10.9 10.3,16.3 and 39.0, 
the priority of the four procurement systems changed to 48.6,25.7,14.3 and 11.4 
respectively. The four procurement systems maintain the same order after the change 
of the criteria priorities (figure 8.13). 
2. When the model's main criteria are changed to 7.5,27.4,5.7,5.7,8.3,39.4 and 6.0, 
the priority of the four procurement systems changed to 35.1 , 
27,7 17,5 and 19,8 
respectively. Design and build and design and manage maintain their original order but 
management contracting becoming third and construction management fourth (figure 
8.14). 
3. When the model's main criteria are changed to 10.7,27.0,14.5,4.0,3.8,25.6 and 
14.4, the priority of the four procurement systems changed to 41.0,20.4,15.3 and 
15.3 respectively. Design and build and design and manage maintain their original 
order but construction management and management contracting got the same priority 
and therefore will be ranked third (figure 8.15). 
4. When the model's main criteria are changed to 19.4,2.8 3.2,30.1,7.0,11.3 and 26.3, 
the priority of the four procurement systems changed to 50.6,25.3,13.1 and 10.9 
respectively. The original ranking of the four procurement systems remain unchanged 
but the priority of each system change (figure 8.16). 
5. When the model's main criteria are changed to 12.5,30.0,21.0,4.7,4.1,29.5 and 
19.0, the priority of the four procurement systems changed to 3 8.6,28.8,15.8 and 
16.8 respectively. Design and build and design and manage maintain their original 
order but management contracting and construction management ranked third and 
fourth respectively (figure 8.17). 
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6. When the model's main criteria are changed to 2.6,47,1.8,2.7,1.9,46.6 and 1.6, the 
priority of the four procurement systems changed to 29.2,29.6,18.3 and 22.9 
respectively. The ranking of the procurement systems are change dramatically due to 
change in the criteria priorities. The following are the new ranking of the four 
procurement systems in a descending order : design and mange, design and build, 
management contracting and construction management (figure 8.18). 
7. When the model's main criteria are changed to 14.3,23.0,6.2,14.2,13.5,23.7 and 
5.2, 
, the priority of the 
four procurement systems changed to 42.2,27.8,14.9 and 15.1 
respectively. Design and build and design and manage maintain their original order but 
management contracting and construction management ranked third and fourth 
respectively (figure 8.19). Figure (8.20) shows the original procurement systems 
priority with respect model criteria priority. 
Performance sensitivity: 
The changes in the priorities of the four procurement systems due to changes in the 
priorities of the main criteria were significant. In the performance sensitivity figures, the 
criteria are represented by the vertical lines and the procurement systems are displayed as 
horizontal line graphs. The intersection of procurement systems line with the vertical 
criterion line shows the priority of the procurement systems for the given criterion, as read 
from the right axis which is labeled Alt %. The priority of each criterion is represented by 
the height of the rectangular bar on its line as read from the left axis labeled Crit %. The 
overall priority of each procurement system is represented on the overall line, and again is 
read from the right axis. The following sensitivity figures show how the ranking of the 
four procurement systems will change due to the change in the priorities of the model's 
criteria (Figures 8.21,8.22,8.23,8.24,8.25,8.26 and 8.27). 
Gradient sensitivity: 
Gradient sensitivity was performed to see the sensitivity of the system to change, with 
respect to the change in priorities of the model's main criteria. Each criterion has a 
separate gradient graph : figure 8.28 shows the graph associated with the project 
characteristics criterion. The current priority of a project characteristic is represented by 
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the vertical line (at about 0.25 ). The procurement systems are represented by the slanted 
lines. The current priority of a procurement system is given by the point where the 
procurement system line intersects the vertical criterion line. For example, the 
management contracting has a priority of about 0.12 as read from the left vertical axis. 
Similar graphs exist for the other criteria Figures 8.29,8.30,8.31,8.32,8.33 and 8.34. To 
perform a sensitivity analysis, the current priorities of project characteristics represented 
by vertical solid lines should be dragged to left or right (a dashed line will appear). This 
shows what will happen to the priorities of procurement systems if the importance of the 
selected criterion changes. The original line remains showing the original priorities. The 
points where the procurement systems lines cross are called tradeoff points and indicate at 
what criterion weight your preference will change. 
Two dimensional performance plot sensitivity: 
The two dimensional plot was used to show how procurement systems perform with 
respect to any pair of the model main criteria. The priority of a criterion is read along the 
axis for which it serves as a label. The large dots represent the procurement systems. The 
coordinates for a dot give the priority it gets against the two criteria. Dots in the upper 
right quadrant are good on both criteria. Those in the lower left are poor on both criteria. 
In the combination of project characteristics and market attributes, design and build 
achieves "excellent" with respect to project characteristics and "very good" with respect 
to market attributes, whereas design and manage is considered "good" with respect to 
project characteristics and "very good" with respect to market attributes. On the other 
hand, management contracting and construction management are "poor" with respect to 
both criteria (figure 8.35). Figures 8.3 6,8.3 7,8.38 and 8.39 present similar two 
dimensional performance plot sensitivity graphs for different pairs of the model main 
criteria. 
Differences Sensitivity: 
The differences graph helps the decision makers to investigate the differences between the 
priorities of the procurement systems when taken two at a time for all of the criteria. The 
two procurement systems in question are listed above the difference graph. Figure (8.40) 
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the weight difference graph for the design and build and design and manage is presented. 
Note that `design and build" is preferred according to all the criteria except the local 
design and construction regulations. Overall the design and build is preferable. Similar 
differences sensitivity graphs are presented for different pairs of procurement systems 
(figures 8.41,8.42,8.43 and 8.44). In contrast with other types of sensitivity analysis, the 
differences sensitivity graph does not allow for changes in the priorities of the criteria. The 
analysis is done using the existing priorities and it is very useful for observing relationships 
and investigating causes. 
In this final fourth screening of the PPSSM the decision analysis is performed with AHP 
and Expert Choice. The following is a brief review: 
1. The PPSSM hierarchy model has been constructed including the goal, criteria and 
subcriteria affecting the procurement selection, client needs and the feasible 
procurement systems surviving from the previous three screening stages. 
2. The pairwise comparison technique is used to establish the weights of the model 
elements, examine the inconsistency ratios and revise judgments. 
3. From the model goal, the priorities of all the model elements are investigated in order 
to determine the dominant criteria that affect the procurement selection process and 
those of less importance. Also the overall consistency ratio is examined. This process 
called synthesis. 
4. The sensitivity analysis is performed to determine the sensitivity of the priorities of the 
procurement systems to change in criteria weights. 
In conclusion this final screening proves that the AHP is an effective tool to solve the 
problem of procurement selection where a decision analysis with multiple criteria is 
performed. The procurement system selection process not only involves a mixture of 
qualitative and quantitative criteria, but also include a series of subjective judgments of a 
number of experts. ABP demonstrates the accommodation of these conditions and is one 
flexible support tool in a decision making process of this nature. 
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Figure (8.13): Change in Procurement System Priories Due to Change in Model Criteria 
Priorities 
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Figure (8.15): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.16): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
1 .1 .2 
T 
I11 
45 
274 
9 
Figure (8.17): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.18): Change in Procurement System Priorities Due to Change in Model Crite: 
Priorities 
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Figure (8.19): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.20): The Original Procurement System Priorities with respect Model Criteria 
Priorities 
Dynamic Sensitivity w. r. t. GOAL for nodes below GOAL 
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Figure (8.21): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
Performance Sensitivity w. r. t. GOAL for nodes below GOAL 
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Figure (8.22): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
Gritz Altz 
. 60 
90 H1/1 ---4 
50 
. 80 
70 
. 40 
60 _ 
D AND B 
50 30 0 AND MA 
. 40 
20 
. 30 
MAN CUNT 
1,... CONS MAN 
20 
. 10 
. 
10 
00 ri r) 00 
MARK- AT CAT OF C LOCAL R OVERALL 
i'nn. I m rn AJF N riW NT Tri IFNT W 
Figure (8.23): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.24) 
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Figure (8.25): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.26): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.27): Change in Procurement System Priorities Due to Change in Model Criteria 
Priorities 
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Figure (8.28): Change in Procurement System Priorities Due to Change in Project 
Characteristics Priorities 
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Figure (8.32): 
team Priorities 
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Figure (8.33): Change in Procurement System Priorities Due to Change in the Local 
Design and Construction Regulations Priorities 
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Figure (8.34): Change in Procurement System Priorities Due to Change in Client Needs 
Priorities 
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Figure (8.35): Performance of Project Characteristics and Market Attributes with respect 
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Figure (8.36): Performance of categories of Client and the Local Design and Construction 
Regulations with respect to Procurement Systems. 
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Figure (8.38): Performance of Market Attributes and Contractors and A/E Firms Needs 
with respect to Procurement Systems. 
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Figure (8.40): Weighted Differences between the Design and Build and Design and 
Differences Sensitivity w. r. t. GOAL for nodes below GOAL 
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Figure (8.42): Weighted Differences between the Construction Management and Design 
and Manage 
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Figure (8.43): Weighted Differences between the Design and Build and Construction 
Management 
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Figure (8.44): Weighted Differences between the Construction management and 
Management Contracting 
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8.2.3 Part Three: Evaluation of the Criteria used for the Selection of the 
Procurement System: 
The third part of the questionnaire consists of three questions. The first question deals 
with the issues related to the types of criteria used in selection of the most appropriate 
procurement system to be adopted in project implementation. For each criterion, there are 
a set of sub-criteria to be considered in the selection process which reflect the nature and 
the characteristics of the project, categories of clients, type of design team, market 
conditions, the local design and construction regulations, and contractor and A/E firms 
needs. The second question discusses the client perspective regarding their basic needs 
that should be addressed during procurement system selection. The last question 
investigates the degree of client needs achievement with respect to the existing and the 
proposed procurement system selection methods. For the first and the second questions, 
all criteria and client needs were evaluated using the ranges from [very important (4)] to 
[not important (1)]. The respondents were asked to check on each criterion and client 
need to indicate the degree of agreement as perceived by them. For statistical analysis, the 
following values were assigned to each response (degree of agreement): 
- Very Important 
- Fairly Important 
- Partly Important 
- Not Important 
In order to make the 
specified, (table 8.18). 
(4) 
(3) 
(2) 
(1) 
results more understandable, the following mean ranges were 
Table (8.18): Proposed procurement systems selection model (Mean and Agreement Index 
Ranges) 
Scale Description Mean Range Agreement Index 
Not Important 0.00-0.99 0-24 
Partly Important 1.00-1.99 25 - 49 
Fairly Important 2.00-2.99 50 - 74 
Very Important 3.00-4.00 75 - 100 
43210 
Agreement Region Disagreement Region 
Very Important Fairl Important Partly Important Not Important 
4 2.99 1.99 0.99 0 
(100%) (74 %) (49%) (24%) (0%) 
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The mean of each variable was measured using the above ranges. Ranging methods were 
used to obtain an agreement index that simplified and reduced all the numbers to a range 
from (0) to (100), with a base of (100), for relative comparison: 
The agreement index (AI) %= 
4(n') + 3(nZ) + 2(n3) + 1(na) * 100 
4(n1 +n2+ n3 +n4) 
It will not be possible for the respondents to give two conflicting answers and the results 
will not therefore require any further testing. 
Similarly, for the third question, client needs were evaluated with respect to the PPSSM 
and the existing procurement selection methods using a scale ranging from [very 
successful (4)] to [not successful (1)]. The remaining part of this sections contains the 
results of the third part of the questionnaire. 
8.2.3.1 The Criteria Used for the Selection of the Procurement System: 
This question includes all the criteria that are considered essential to ensure procurement 
system selection success. Six criteria are included namely: project characteristics, 
categories of clients, type of design team, market conditions, the local design and 
construction regulations, and contractor and A/E firms needs. 
The gathered results of this question indicated that sixty (60) and thirty two (32) 
respondents selected "very important" and " fairly important" choices, respectively, 
whereas, zero (0) respondents selected either the "partly important" or "not important" 
choices respectively. The mean was equal to (3.65) and the agreement index (AI) was 
equal to ninety one percent (91%) as the highest agreement index for criterion No. 1 
(project characteristics). Degree of flexibility falls into the "very important" range. 
The survey indicated that thirty eight (38) and twenty one (21) respondents selected "very 
important" and " fairly important" choices, respectively, whereas, thirty three (33) and 
zero (0) respondents selected the "partly important" and "not important" choices 
respectively. The mean was equal to (3.05) and the agreement index (AI) was equal was 
equal to seventy six percent (76) as the lowest agreement index for the criterion No. 2.3 
(package size of the project). This criterion falls into the "very important" range. 
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A detailed analysis of the results of the degree of importance of these criteria showed very 
clearly that seventy nine (79) Of all respondents (79 out of 92) supported the incorporation 
of the listed criteria in the procurement system selection (table 8.19). 
8.2.3.2 Client Needs and Procurement Systems 
This question includes all the client need that are considered essential to ensure 
procurement system selection success. Four needs are included namely: total cost of the 
project, time, quality and general needs. 
The gathered results of this question indicated that fifty seven (57) and twenty nine (29) 
respondents selected "very important" and " fairly important" choices, respectively, 
whereas, six (6) and zero (0) respondents selected the "partly important" and "not 
important" choices respectively. The mean was equal to (3.55) and the agreement index 
(AI) was equal to eighty nine percent (89%) as the highest agreement index for the 
criterion No. 2.3 (Planning and design time). 
The survey indicated that thirty one (31) and forty six (46) respondents selected "very 
important" and " fairly important" choices, respectively, whereas, fifteen (15) and zero (0) 
respondents have selected the "partly important" and "not important" choices respectively. 
The mean was equal to (3.17) and the agreement index (AI) was equal was equal to 
seventy nine percent (79) as the lowest agreement index for the criterion No. 2.3 (package 
size of the project). This criterion falls into the "very important" range. 
A detailed analysis of the results of the degree of importance of these criteria showed very 
clearly that seventy nine (77) Of all respondents (77 out of 92) supported the incorporation 
of the listed client needs in the procurement system selection (table 8.20). 
8.2.3.3 The De'ree of Client Needs Achievement with respect to the Existinj 
Procurement System Selection Methods and PPSSM: 
This question determines the level of fulfillment of client need with respect to the existing 
procurement selection model and the proposed model. To achieve this goal, respondents 
were asked to indicate their preference using a scale ranging from very successful (4) to 
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Mean 
Standard 
Deviation 
Agreement 
Index 
1 92 60 65.22 32 34.78 0 0.00 0 0.00 3.65 0.48 91.00 
1.1 92 36 39.13 32 34.78 24 26.09 0 0.00 3.13 0.80 78.00 
1.2 92 45 48.91 28 30.44 19 20.65 0 0.00 3.28 0.79 82.00 
1.3 92 42 45.65 34 36.96 16 17.39 0 0.00 3.28 0.75 82.00 
1.4 92 59 64.13 33 35.87 0 0.00 0 0.00 3.64 0.48 91.00 
1.5 92 36 39.13 52 56.52 4 4.35 0 0.00 3.35 0.56 84.00 
1.6 92 40 43.48 33 35.87 19 20.65 0 0.00 3.23 0.77 81.00 
1.7 92 50 54.35 19 20.65 23 25.00 0 0.00 3.23 0.85 82.00 
1.8 92 40 43.48 44 47.82 8 8.70 0 0.00 3.35 0.64 84.00 
1.9 92 41 44.57 22 23.91 29 31.52 0 0.00 3.13 0.87 78.00 
2 92 52 56.52 32 34.78 8 8.70 0 0.00 3.48 0.65 85.00 
2.1 92 32 34.78 56 60.87 4 4.35 0 0.00 3.30 0.55 83.00 
2.2 92 50 54.35 13 14.13 29 31.52 0 0.00 3.22 0.90 77.00 
2.3 92 38 41.30 21 22.83 33 35.87 0 0.00 3.05 0.88 76.00 
3 92 42 45.65 32 34.78 18 19.57 0 0.00 3.26 0.77 82.00 
3.1 92 36 39.13 43 46.74 13 14.13 0 0.00 3.25 0.69 81.00 
3.2 92 48 52.17 36 39.13 8 8.70 0 0.00 3.44 0.65 86.00 
3.3 92 40 43.48 41 44.56 11 11.96 0 0.00 3.32 0.68 83.00 
3.4 92 52 56.52 22 23.91 18 19.57 0 0.00 3.37 0.79 84.00 
4 92 54 58.70 33 35.87 5 5.43 0 0.00 3.53 0.60 88.00 
4.1 92 50 54.35 38 41.30 4 4.35 0 0.00 3.50 0.66 88.00 
4.1.1 92 54 58.69 30 32.61 8 8.70 0 0.00 3.50 0.66 88.00 
4.1.2 92 59 64.13 22 23.91 11 11.96 0 0.00 3.52 0.70 88.00 
4.2 92 46 50.00 38 41.30 8 8.70 0 0.00 3.40 0.65 85.00 
4.2.1 92 48 52.17 39 42.39 5 5.44 0 0.00 3.47 0.60 87.00 
4.2.2 92 61 66.30 17 18.48 14 15.22 0 0.00 3.51 0.75 88.00 
4.2.3 92 47 51.09 39 42.39 6 6.52 0 0.00 3.45 0.62 86.00 
5 92 52 56.52 19 20.65 21 22.83 0 0.00 3.35 0.82 83.00 
5.1 92 47 51.09 32 34.78 13 14.13 0 0.00 3.37 0.72 84.00 
5.2 92 55 59.78 14 15.22 23 25.00 0 0.00 3.35 0.86 84.00 
5.3 92 47 51.09 31 33.69 14 15.22 0 0.00 3.36 0.74 84.00 
6 92 60 65.22 15 16.30 17 18.48 0 0.00 3.47 0.79 87.00 
6.1 92 65 70.65 13 14.13 14 15.22 0 0.00 3.56 0.75 89.00 
6.2 92 51 55.43 32 34.78 9 9.79 0 0.00 3.46 0.68 86.00 
Total 3128 1635 1777.2 1037 1127.2 456 495.66 0 0 114.8 24.15 2,865.00 
Average 
Score 
92 48 52.27 31 33.152 13 14.578 0 0 3.375 0.7102941 84.264706 
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Table (8.20): Average Rating of Client Needs by Public Client 
Very Im portant Fairly I mportant Partly I mportant Not Im portant 
[ 
Ü 
ö 
a Z0 
ä 
? 
v w s? ä c w 
v ä 
; 
Cr 
w 
ü 
ä 
Mean 
Standard 
Deviation 
Agreement 
Index 
1 92 47 51.09 39 42.39 6 6.52 0 0.00 3.45 0.62 86.00 
1.1 92 44 47.83 22 23.91 26 28.26 0 0.00 3.20 0.86 80.00 
1.2 92 45 48.91 32 34.78 15 16.31 0 0.00 3.33 0.74 83.00 
1.3 92 39 42.39 33 35.87 20 21.74 0 0.00 3.21 0.78 80.00 
1.4 92 54 58.70 21 22.82 17 18.48 0 0.00 3.40 0.79 85.00 
1.5 92 47 51.09 21 22.82 24 26.09 0 0.00 3.26 0.84 81.00 
2 92 55 59.78 18 19.57 19 20.65 0 0.00 3.39 0.81 85.00 
2.1 92 41 44.57 28 30.43 23 25.00 0 0.00 3.20 0.82 80.00 
2.2 92 37 40.22 36 39.13 19 20.65 0 0.00 3.20 0.76 80.00 
2.3 92 57 61.96 29 31.52 6 6.52 0 0.00 3.55 0.62 89.00 
2.4 92 41 44.56 43 46.74 8 8.70 0 0.00 3.36 0.64 84.00 
2.5 92 40 43.48 35 38.04 17 18.48 0 0.00 3.25 0.75 81.00 
2.6 92 32 34.78 49 53.26 11 11.96 0 0.00 3.23 0.65 81.00 
2.7 92 42 45.65 41 44.57 9 9.78 0 0.00 3.36 0.66 84.00 
3 92 52 56.52 27 29.35 13 14.13 0 0.00 3.42 0.73 86.00 
3.1 92 54 58.70 30 30.60 8 8.70 0 0.00 3.50 0.66 88.00 
3.2 92 47 51.09 41 44.57 4 4.34 0 0.00 3.47 0.58 87.00 
3.3 92 31 33.70 46 50.00 15 16.30 0 0.00 3.17 0.69 79.00 
3.4 92 42 45.65 42 45.65 8 8.70 0 0.00 3.37 0.64 84.00 
3.5 92 39 42.39 38 41.30 15 16.31 0 0.00 3.26 0.72 82.00 
3.6 92 35 38.04 44 47.83 13 14.13 0 0.00 3.24 0.69 81.00 
4 92 51 55.43 30 32.61 11 11.96 0 0.00 3.44 0.70 86.00 
4.1 92 38 41.30 38 41.30 16 17.40 0 0.00 3.25 0.74 81.00 
4.2 92 51 55.43 17 18.48 24 26.09 0 0.00 3.29 0.86 82.00 
4.3 92 42 45.65 27 29.35 23 25.00 0 0.00 3.21 0.82 80.00 
4.4 92 52 56.52 23 25.00 17 18.48 0 0.00 3.39 0.78 85.00 
4.5 92 37 40.22 49 53.26 6 6.52 0 0.00 3.34 0.60 83.00 
4.6 92 47 51.09 18 19.57 27 29.34 0 0.00 3.22 0.88 80.00 
4.7 92 43 46.74 35 38.04 14 15.22 0 0.00 3.32 0.73 83.00 
Total 2668 1282 1393.5 952 1032.8 434 471.74 0 0 96.27 21.154 2,406.00 
Average 
Score 
92 44 48.05 33 35.61 15 16.27 0 
L 
0.00 3.32 0.73 82.97 
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not successful (1). Tables 8.21 and 8.22 present the outcome of survey of the degree of 
client needs achievement with respect to the existing procurement system selection 
methods and PPSSM. The following paragraph outlines the heights and the lowest 
agreement indices for the client needs. 
The results of the existing procurement selection models indicated that zero (0) and 
twenty (20)of the respondents selected "very successful" and "fairly successful" choices, 
whereas thirty six (36) respondents ticked the "partly successful" and "not successful" 
choices respectively. The mean value was equal to (1.84) and the agreement index (AI) 
reached forty six percent (46) as the highest agreement index for the client needs in 
relation to the total cost of the project. Furthermore, the results indicated that zero (0) and 
thirteen (13) of the respondents selected "very successful" and "fairly successful" choices, 
whereas twenty two (22) and fifty seven (57) respondents ticked the "partly successful" 
and "not successful" choices respectively. The mean value was equal to (1.52) and the 
agreement index (AI) reached twenty seven percent (27) as the lowest agreement index 
for the client needs in relation to time (table 8.21). 
On the other hand, the results of the proposed model showed that seventy seven (77) and 
seven (7) of the respondents selected "very successful" and "fairly successful" choices, 
whereas eight (8) and zero (0) respondents ticked the "partly successful" and "not 
successful" choices respectively. The mean value was equal to (3.75) and the agreement 
index (AI) reached ninety one percent (94) as the highest agreement index for the client 
needs in relation to design reliability and durability. Furthermore, the results indicated that 
thirty nine (3 9) and forty one (41) of the respondents selected "very successful" and "fairly 
successful" choices whereas, twelve (12) and zero (0) respondents ticked the "partly 
successful" and not successful choices respectively. The mean value was equal to (3.29) 
and the agreement index (AI) reached eighty two percent (82) as the lowest agreement 
index for the client needs in relation to prequalification cost (table 8.22). 
8.2.4 Research Hypothesis: 
The research model seeks to confirm two major hypotheses: firstly, building procurement 
is a function of the: project characteristics, categories of clients, type of design team, 
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market conditions, the local design and construction regulations, and contractor and A/E 
firms needs. Secondly, the recommended procurement system selection model is more 
appropriate to satisfy the needs of the Saudi public client stated in the model than the 
current practice. The following methodologies were adopted to investigate the two 
hypotheses respectively. 
Hypothesis I. 
Building procurement is a function of the: project characteristics(A), categories of 
clients(B), type of design team(C), market conditions(D), the local design and 
construction regulations(E), and contractor and A/E firms needs(F). 
Table (8.21): Scoring Matrix of the Client Need Against the Existing Procurement System 
Selection Model 
F `Ts # P ýt'ý ;M Mr ; an: r1 Agreen . 
r r ni hdea 
1. TOTA L COST OF THE PROJECT 0 0.00 20 21.74 36 39.13 36 39.13 1.84 0.77 46 
1.1 Capital cost 0 0.00 16 17.4 27 29.35 49 53.26 1.64 0.76 41 
1.2 Maintenance cost 0 0.00 23 25.00 27 29.35 42 45.65 1.79 0.82 45 
1.3 Prequalification cost 0 0.00 6 6.52 47 51.09 39 42.39 1.55 0.68 39 
1.4 Cost overrun 0 0.00 27 29.35 13 14.13 52 56.52 1.73 0.89 43 
1.5 Reduction of financial risk 0 0.00 4 4.35 46 50.00 42 45.65 1.59 0.58 40 
2. TIME 0 0.00 13 14.13 22 23.91 57 61.96 1.52 0.73 27 
2.1 Construction time 0 0.00 7 7.60 31 33.70 54 58.70 1.49 0.64 37 
2.2 The early start of construction activity 0 0.00 21 22.82 27 29.35 44 47.83 1.75 0.81 44 
2.3 Planning and designing time 0 0.00 8 8.69 40 43.48 44 47.83 1.61 0.65 40 
2.4 Rapid response to new client needs 0 0.00 13 14.13 23 25.00 56 60.87 1.53 0.73 35 
2.5 Minimization of activities interference 0 0.00 10 10.87 22 23.91 60 65.22 1.46 0.69 36 
2.6 Speed of construction 0 0.00 11 11.96 46 50.00 35 38.04 1.74 0.66 43 
2.7 Time overrun 0 0.00 19 20.65 34 36.96 39 42.39 1.78 0.77 45 
3. QUALITY 0 0.00 16 17.39 30 32.61 46 50.00 1.67 0.76 42 
3.1 Design reliability and durability 0 0.00 10 19.87 16 17.39 66 71.74 1.39 0.68 35 
3.2 Design innovation 0 0.00 23 25.00 14 15.22 55 59.78 1.65 0.86 41 
3.3 Building systems guarantees 0 0.00 10 10.87 28 30.43 54 58.70 1.52 0.69 38 
3.4 Suitability for the intended uses 0 0.00 18 19.56 24 26.09 50 54.35 1.65 0.79 41 
3.5 Flexibility 0 0.00 13 14.13 33 35.87 46 50.00 1.64 0.72 41 
3.6 Aesthetic appearance of the building 0 0.00 15 16.31 29 31.52 48 52.17 1.64 0.75 41 
4. GENERAL NEEDS 0 0.00 13 14.31 18 19.57 61 66.30 1.48 0.73 37 
4.1 Parties involvement 0 0.00 11 11.96 29 31.52 52 56.52 1.55 0.70 39 
4.2 Allocation of responsibilities 0 0.00 16 17.39 24 26.09 52 56.52 1.61 0.77 40 
4.3 Professional team performance 0 0.00 15 16.3 23 25.00 54 58.70 1.58 0.76 39 
4.4 Co-operation and motivation 0 0.00 11 11.96 26 28.26 55 59.78 1.52 0.70 38 
4.. 5 Safety 0 0.00 16 17.39 34 36.96 42 45.65 1.72 0.75 43 
4.6 Accountability 0 0.00 23 25.00 22 23.91 47 51.09 1.75 0.83 43 
4.7 Existing building operation / disruption caused 0 0.00 17 18.48 24 26.09 51 55.43 1.63 0.78 41 
Total 0 0.00 425.0 461.9 815.0 885.9 1428.0 1552.2 47.02 21.45 1160 
Average Score 0 0.00 14.66 15.93 28.10 30.55 49.24 53.52 1.621 0.74 40.00 
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Table (8.22): Scoring Matrix of the Client Need Against the Proposed Procurement 
System Selection Model 
_...... nnm rni-imrimicsimi nnmrmenta tr. ýiýmarramaxiaýwa" rýarmnrntrr mmrm 
1. TOTAL COST OF THE PROJECT 51 55.44 39 42.39 2 2.17 0 0.00 3.53 0.54 88 
1.1 Capital cost 49 53.26 31 33.70 12 13.04 0 0.00 3.40 0.71 85 
1.2 Maintenance cost 54 58.70 25 27.17 13 14.13 0 0.00 3.45 0.73 86 
1.3 Prequalification cost 39 42.39 41 44.57 12 13.04 0 0.00 3.29 0.69 82 
1.4 Cost overrun 48 52.17 27 29.35 17 18.48 0 0.00 3.34 0.77 83 
1.5 Reduction of financial risk 54 58.70 23 25.00 15 16.30 0 0.00 3.42 0.76 86 
2. TIME 57 61.95 21 22.83 14 15.22 0 0.00 3.47 0.75 87 
2.1 Construction time 48 52.18 29 31.52 15 16.30 0 0.00 3.36 0.75 84 
2.2 The early start of construction activity 46 50.00 32 34.78 14 15.22 0 0.00 3.35 0.73 84 
2.3 Planning and designing time 51 55.43 35 38.04 6 6.53 0 0.00 3.49 0.62 87 
2.4 Rapid response to new client needs 45 48.91 44 47.83 3 3.26 0 0.00 3.46 0.56 86 
2.5 Minimization of activities interference 46 50.00 32 34.78 14 15.22 0 0.00 3.35 0.73 84 
2.6 Speed of construction 52 56.52 25 27.17 15 16.31 0 0.00 3.40 0.76 85 
2.7 Time overrun 46 50.00 35 38.04 11 11.96 0 0.00 3.38 0.69 85 
3. QUALITY 66 71.74 19 20.65 7 7.61 0 0.00 3.64 0.62 91 
3.1 Design reliability and durability 77 83.69 7 7.61 8 8.70 0 0.00 3.75 0.60 94 
3.2 Design innovation 64 69.56 24 26.09 4 4.35 0 0.00 3.65 0.56 91 
3.3 Building systems guarantees 45 48.91 44 47.83 3 3.26 0 0.00 3.46 0.56 86 
3.4 Suitability for the intended uses 65 70.65 21 22.83 6 6.52 0 0.00 3.64 0.60 91 
3.5 Flexibility 52 56.52 25 27.17 15 16.31 0 0.00 3.40 0.76 85 
3.6 Aesthetic appearance of the building 55 59.78 24 26.09 13 14.13 0 0.00 3.46 0.73 86 
4. GENERAL NEEDS 51 55.43 38 41.30 3 3.27 0 0.00 3.52 0.56 88 
4.1 Parties involvement 47 51.09 38 41.30 7 7.61 0 0.00 3.44 0.63 86 
4.2 Allocation of responsibilities 49 53.26 25 27.17 18 19.57 0 0.00 3.34 0.79 83 
4.3 Professional team performance 57 61.95 18 19.57 17 18.48 0 0.00 3.44 0.79 86 
4.4 Co-operation and motivation 69 75.00 6 6.52 17 18.48 0 0.00 3.57 0.79 89 
4.. 5 Safety 63 68.48 23 25.00 6 6.52 0 0.00 3.62 0.61 90 
4.6 Accountability 59 64.13 15 16.30 18 19.57 0 0.00 3.45 0.80 86 
4.7 Existing building operation / disruption caused 52 56.52 21 22.83 19 20.65 0 0.00 3.36 0.81 84 
Total 1557 1692 787.0 855.4 324.0 352.2 0 0.00 100.43 20.00 2508.0 
Average Score 53.69 58.36 27.14 29.50 11.17 12.14 0 0.00 3.463 0.690 86.48 
With µ denoting to the mean weight for the population, the null and the alternative 
hypothesis are formulated as follows: 
H0: }. LA, µB, µc, µD, µE, and ý, l, F >2 
Ha : µA, µB, µc, µD, LE, and ýtF <2 
The corresponding rejection rule is as follows: 
Reject Ho if 49% >_ AIA, AIB, AIc and AID > 0% 
Where Al stands for Agreement Index which simplifies and reduces all numbers to 
averages from 0 to 100, with a base of 100, for relation comparison. 
Al _ 
4(n, ) + 3(n2) + 2(n3) + 1(n4) * 100 
4(n, +n2 +n3 +n4) 
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for a sample of 92 respondents this provides a sample mean of x=3.65 (as the highest 
mean of the criteria used in PPSSM) and a sample standard deviation of s=0.48. Using 
the value of µ from the null hypothesis and sample and number of each respondent's 
selection of the four categories of ordinal scale range from 4 (strongly agree) to 1 
(strongly disagree), Al can be calculated: 
4(60) + 3(32) + 2(0) + 1(0) AIA _ 4(60+32+0+0) 
*100=91% 
A comparison of Al = 91% to the critical value specified in the rejection rule showed that 
Ho should not be rejected. Therefore, project characteristics should be considered in the 
selection process. 
In addition, a sample of 92 respondents provides a sample mean of x=3.05 (as the 
lowest mean of the criteria used in PPSSM) and a sample standard deviation of s=0.88. 
Using the value of p. from the null hypothesis and sample and number of each 
respondent's selection the four categories of ordinal scale range from 4 (strongly agree) to 
1( strongly disagree), Al can be calculated: 
AIB= 
4(3 8) + 3(21) + 2(3 3) + 1(0) * 100 = 76/ 4(7+3+0+0) 
According to the rejection rule, Ho cannot be rejected. The sample results indicated that 
the design team has to consider categories of clients in the selection of the most 
appropriate procurement system to be used for a particular project. 
Hypothesis II. - 
The recommended procurement system selection model (P) is more appropriate to satisfy 
the needs of the Saudi's public client stated in the model {(cost (A), Time (B), Quality 
(C), and General needs (D)} than the existing practice (E). 
With µ denoting to the mean weight for the population, the null and the alternative 
hypothesis are formulated as follows: 
Ho :-P µBp, µCP, and µDP > LAE . XBE, J. CE, and J. LDE >2 
Ha :J tAP µBp, ýtcp, and I. l, DP < NE 4E, ýtcE, and ýtDE <2 
The corresponding rejection rule is as follows: 
Reject Ho if 50% >_ AIAP, AIBP, AICP, AIDP > O%or or 100% > AIAE, AIBE, AICE, AIDE> 50 
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Where Al stands for Agreement Index that simplifies and reduces all number to averages 
from 0 to 100, with a base of 100, for relation comparison. 
oho Al = 
4(nl) + 3(n2) + 2(n3) + 1(n4) * 100 
4(n1 +n2 +n3 +n4) 
A sample of 92 respondents provides a sample mean of x =1.84 (as the highest mean of 
the client need's with respect to the existing models) and a sample standard deviation of 
s=0.77 for the performance of the existing procurement system selection method with 
respect to cost. And the same number of respondents provides a sample mean of x =3.53 
and a sample standard deviation of s=0.54 for the performance of the proposed 
procurement system selection method with respect to cost. Using the value of µ from the 
null hypothesis and sample and number of each respondent's selection of the four 
categories of ordinal scale range from 4 (very successful) to 1 (not successful), AI can be 
calculated for both : 
AL 
4(0) + 3(20) + 2(36) + 1(36) 
4(0+20+36+36) 
* 100 = 46% 
- 
4(51) + 3(39) + 2(2) + 1(0) ýý 
4(51+39+2+0) 
*100=88% 
A comparison of AIkE = 46% and AI, ay = 88% to the critical, value specified in the 
rejection rule shows that Ho cannot be rejected. Therefore, The recommended 
procurement system selection model (P) is more appropriate to satisfy Saudi public clients 
with respect to the cost. 
In addition a sample of 92 respondents provides a sample mean of x =1.52 (as the lowest 
mean of the client need's with respect to the existing models) and a sample standard 
deviation of s=0.73 for the performance of the existing procurement system selection 
method with respect to time. And the same number of respondents provides a sample 
mean of x =3.47 and a sample standard deviation of s=0.75 for the performance of the 
proposed procurement system selection method with respect to time. Using the value of µ 
from the null hypothesis and sample and number of each respondent's selection of the four 
categories of ordinal scale range from 4 (very successful) to 1(not successful), AI can be 
calculated for both : 
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AIAE 
4(0) + 3(13) + 2(22) + 1(57) * 100 = 27% 4(0 +l3 + 22 + 57) 
AIAP 
4(57) + 3(21) + 2(14) + 1(0) *100=87/ 
4(57+21+14+0) 
A comparison of AI, e, E = 27% and Al kp = 87% to the critical value specified in the 
rejection rule shows that Ho cannot be rejected. Therefore, the recommended procurement 
system selection model (P) is more appropriate to satisfy Saudi public clients with respect 
to the time. 
Similarly as shown in tables (8.21 and 8.22 ) the comparison of all client need with respect 
to the two models indicates very clearly that public clients consider the proposed model to 
be more appropriate in the selection of procurement systems for their projects. 
8.3 SUMMARY: 
This chapter reviews the results of the survey conducted in Saudi Arabia to achieve the 
following goals: 
1. To test the effectiveness of the proposed PPSSM as an alternative approach to solve 
the problem of procurement selection. 
2. To assist the public clients in Saudi Arabia to choose the right procurement system for 
their projects. 
The following is a brief review of the outcome of the four screening stages of the PPSSM: 
1. Feasibility ranking: Some of the procurement systems prepared on the initial list were 
not feasible or practical for implementation. All the original systems had to be critically 
evaluated. A set of criteria was established to provide a rough screening in order to 
judge procurement systems for feasibility using a scale of one to five. The final 
outcome of this stage showed that five systems fell into the inappropriate range and 
were eliminated from further evaluation because the respondents felt that these 
systems did not satisfy the stated criteria. These systems were: traditional method, two 
stage tendering, continuity contracts, serial contracts and cost reimbursable contracts. 
The remaining systems felt into the appropriate range and therefore proceeded to the 
second screening. 
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2. Evaluation by comparison: In this screening evaluation was performed by listing the 
drawbacks and the benefits of each system in order to maximize the possibility of 
implementation. This was simply achieved by modifying the system or finding a 
solution to overcome the system drawbacks. Based on the survey results two systems 
were eliminated because of the drawbacks associated with their application to the 
public projects. These systems were: negotiation method and turnkey. The rest of the 
systems were considered feasible for the third screening stage. 
3. Weighted evaluation: This screening stage used the paired comparisons technique and 
evaluation matrix to establish the weights assigned to the client needs and then to 
evaluate the feasible procurement systems which had survived the above stages. The 
results of this screening indicated that package deals and develop and construct are 
relatively incompatible with the client needs compared with the other procurement 
systems and therefore they were eliminated from further evaluation. Design and build, 
design and manage, construction management and management contracting gained a 
better score with respect to their fulfillment of the public client needs. These four 
systems progressed to the fourth screening. 
4. Analytic Hierarchy Process (AHP) : The final stage of PP S SM used ABP and Expert 
Choice as a flexible decision support tool to evaluate all criteria affecting the selection 
process and the client needs with respect to these four feasible procurement systems. 
Expert Choice Software based on AID' was applied to perform the model building, 
pairwise comparisons, synthesis and sensitivity analysis. The outcome of the survey 
indicated that public clients in Saudi Arabia selected "design and build" as the most 
appropriate procurement system for their projects with an overall priority of 0.496 and 
consistency index of 0.06. 
The results of the survey proved that PPSSM seems to provide the most accessible and 
useful guidance. This approach involves the use of simple pairwise comparisons of the 
model elements which requires the use of basic statistical calculations performed by such 
packages as Excel and Statistical Analysis System. PPSSM is suitable for use by busy 
clients and consultants because it is considered to be "user friendly". 
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CHAPTER NINE: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
9.1 SUMMARY: 
In the last twenty years, the building industry has experienced tremendous changes in the 
level of technology together with an increase in the size and the complexity of projects. To 
cope with the new trends and overcome the inadequacy of the traditional procurement 
system, large numbers of procurement systems have been introduced as alternative 
arrangements for procuring projects. Clients are faced with a very difficult unanswered 
question: how to choose a procurement system for the construction of a proposed project? 
The construction industry has responded to such demands by introducing a number of 
methods for the selection of the most appropriate procurement system. These methods are 
reported to be only partially successful, and suffer from the omission of important factors 
that are essential in the selection process. A number of the selection methods are limited to 
the evaluation of a few procurement systems and for specific types of projects. 
The aim of this research is to develop a new method for the selection of the most 
appropriate procurement system to be used in a specific project. Although the 
achievements of this research are discussed in detail at the end of each chapter, in this part 
of the thesis an overview of the results of the whole work is presented. The most 
important of these results are: 
1. An overview of the client's needs and the relative importance of these needs with 
regard to various procurement paths has been carried out and its results are presented 
in chapter two. In addition, chapter two presents the public spending on construction 
in Saudi Arabia and highlights the development strategy in the construction sector 
according to the Sixth Development Plan. It includes a comparison of the relative 
importance of the client needs from the perspectives of the Saudi client and other 
clients in the rest of the world. 
2. Chapter three presents an analysis of various construction procurement systems, 
characteristics and applications. The levels of use of different procurement systems are 
presented together with the driving forces that contribute to client preferences in the 
selection of one specific procurement system. 
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3. Chapter four reviews the current practice of the public construction industry in Saudi 
Arabia. It includes rules and regulations governing the public projects in the Kingdom 
and also presents the types of procurement system used by the public sector and the 
associated benefits and drawbacks. The level of use of each procurement system in 
Saudi Arabia and the risk implication are discussed. 
4. Chapter Five outlines the concept of the four screening methods to be used in the 
Project Procurement System Selection Model (PPSSM). This includes a detailed 
review of the feasibility ranging technique, evaluation by comparison, weighted 
evaluation (which consist of the criteria weighting process and matrix analysis), and 
the Analytic Hierarchy Process (AHP). It also provides introduction about "Expert 
Choice Software" which is designed on the basis of ABP and is used in the final 
screening of the procurement system selection model. 
5. Chapter Six presents detailed information of the proposed PPSSM as a new approach 
to solve the problems of procurement selection. 
6. A questionnaire was developed to obtain the necessary assessments needed for each 
screening of the proposed PPSSM and to test the effectiveness of the PPSSM as an 
alternative approach to solve the problem of procurement selection. The questionnaire 
was distributed in Saudi Arabia to all governmental departments with the authority to 
tender and supervise the execution of public construction contracts. These formed the 
population of the study. The questionnaire contains questions which are divided into 
three parts related to PPSSM. These parts are: Background information, PPSSM and 
Evaluation of the criteria used for the selection of procurement system. The results of 
the first and third parts are generated from one hundred (100) responses to the 
questionnaire mailed to one hundred and ten (110) governmental departments. This 
represents a response rate of 91% within the study population. For the second part, 
thirty (30) senior project managers were consulted to gather the required data for the 
fourth screening of the PP S SM. 
7. Chapter Seven details the research model variables and the proposed hypothesis to be 
investigated. The methods of analyzing the data for the proposed questionnaire are 
discussed along with the methods of data collection and the types of population. 
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8. Chapter Eight presents the results of the field survey conducted in Saudi Arabia to test 
the proposed PPSSM which has the ability to systematically evaluate different 
procurement systems with respect to: project characteristics; market attributes; 
contractors and A/E needs; categories of clients; client design organization; the local 
design; and construction regulations and client needs. 
9.2 CONCLUSIONS: 
The main aim of this research was the effective formulation of the PPSSM to assist the 
client in the construction industry to have a systematic approach to procurement selection. 
Throughout this thesis we have been able to investigate many of the issues related to 
successful formulation of the PPSSM. The following is a summary of the major 
conclusions: 
1. Objective One: Establish basic client needs. Meeting the needs of clients in the 
construction industry is essential to the project success. This research has considered 
the fundamental role played by client needs in the process of procurement selection. 
The clients' needs in the construction industry extracted from 30 literature sources 
(1974 until 1997) were presented. Total cost of the project; time; quality and general 
needs are considered to be the basic client needs. Each of these needs has sub-needs. 
The relative importance of these needs was established on the basis of these literature 
sources. The methodology used is to construct a scoring matrix. Table (9.1) and figure 
(9.1) presents the relative importance of the clients' needs from the literature review 
and from the perspective of the Saudi public client. 
2. Objective Two: Identify the existing procurement systems. The client must understand 
the various categories of procurement system that exist in the construction industry in 
order to choose the most appropriate one for his project. There are a number of ways 
in which the categorization of procurement systems can be achieved. Masterman's 
(1992) approach is considered to be the most appropriate as it addresses the 
interaction between the design and construction process. His approach is adopted in 
this research with little modification. 
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Table (9.1): The Relative Importance Weights of the Client Needs 
SAUDI CLIENT OTHER CLIENT 
CLIENT NEEDS RAW 
. %rnR, F 
ASSIGNED 
qCDEL_ 
RANK 
_ 
RAW 
SCORE 
ASSIGNED 
SCORE 
RANK 
1. TOTAL COST OF THE PROJECT 117 5.4 1 74 3.6 2 
1.1 Capital cost A 43 10 1 34 8 3 
1.2 Maintenance cost B 15 3 6 14 3 7 
1.3 Pre qualification cost C 13 3 6 1 1 15 
1.4 Cost overrun D 22 5 5 13 3 8 
1.5 Reduction of financial risk E 24 6 4 12 3 9 
2. TIME 99 3.4 4 57 2.1 4 
2.1 Construction time F 24 6 4 22 5 4 
2.2 The early start of construction activity G 2 1 8 1 1 15 
2.3 Planning and designing time H 3 1 8 1 1 15 
2.4 Rapid response to new client needs I 34 8 3 16 4 6 
2.5 Minimization of activities interference J 6 1 8 3 1 14 
2.6 Speed of construction K 5 1 8 5 1 13 
2.7 Time overrun L 25 6 4 9 2 10 
3. QUALITY 121 4.7 2 118 4.7 1 
3.1 Design reliability and durability M 39 9 2 38 9 2 
3.2 Design innovation N 8 2 7 7 2 11 
3.3 Building systems guarantees 0 10 2 7 7 2 11 
3.4 Suitability for the intended uses p 42 10 1 43 10 1 
3.5 Flexibility Q 9 2 7 17 4 5 
3.6 Aesthetic appearance of the building R 13 3 6 6 1 12 
4. GENERAL NEEDS 112 3.9 3 88 3 3 
4.1 Parties involvement S 11 3 6 7 2 11 
4.2 Allocation of responsibilities T 13 3 6 12 3 9 
4.3 Professional team performance U 8 2 7 5 1 13 
4.4 Co-operation and motivation V 33 8 3 14 3 7 
4.5 Safety w 36 8 3 43 10 1 
4.6 Accountability x 4 1 8 1 1 15 
4.7 Existing building operation / disruption caused y 7 2 7 6 1 12 
Figure (9.1): The Relative Importance Weights of the Client Needs 
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Therefore for the purpose of this study, the following categories have been used: 
1. Separated and co-operative procurement methods; 
1.1 Traditional method 
1.2 Two stage tendering 
1.3 Negotiation method 
1.4 Continuity contracts 
1.5 Serial contracts 
1.6 Cost reimbursable contracts 
2. Integrated procurement methods 
2.1 Design and build 
2.2 Package deals 
2.3 Turnkey 
2.4 Develop and construct 
3. Management oriented procurement methods 
3.1 Management contracting 
3.2 Construction management 
3.3 Design and manage 
No form of procurement system is without risks or drawbacks. Any procurement system 
needs to be managed very carefully by the client team so that the benefits are gained and 
the drawbacks and the expected risks firmly controlled. 
3. Objective Three: Identify the levels of uses of various procurement systems. There are 
no precise statistical data on the levels of use of the various procurement systems used 
by the construction industry. On the basis of the literature review, the following 
conclusions can be drawn: 
3.1 The use of separated and co-operative procurement systems seems to decrease 
from approximately 85% in 1960 to 55% in 1988. 
3.2 The use of integrated procurement systems seems to increase from approximately 
10% in 1960 to 30% in 1988. 
3.3 The use of the management oriented procurement systems seems to increase from 
approximately 5% in 1960 to 18% in 1988. 
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4. Objective Four: Examine aspects of the public construction industry in Saudi Arabia. 
During the past thirty years there has been a massive expansion in the Saudi 
construction industry. This has led to problems in the selection of procurement 
methods for public construction projects. The most widely used method has been the 
"traditional system", followed by "design and manage", "management contracting", 
"design and build" and finally "turnkey". The selection of an appropriate method has 
been haphazard and highly subjective, often relying on the judgment of the project 
manager. What is required is a structured methodology for procurement selection 
which accommodates the rules and regulations governing the construction industry 
and takes full account of client needs. PPSSM attempts to address these needs. 
5. Objective Five: Assess methodologies used in selecting procurement systems. 
Procurement systems have evolved from a common stem and therefore inherit both 
good and bad attributes from their precursors. Existing selection methods do not take 
into account sufficient parameters to allow an accurate choice to be made. There are 
seven procurement system selection methods currently used in the construction 
industry. All of these methods ignore a number of criteria that are now considered to 
be important in the selection process, such as the market condition, categories of client 
and contract parties' needs. In addition some of these adopt a simplistic approach to 
solve the problem of selection with the result that the outcome is quite generalized and 
only assists the client team to minimize the possible procurement systems to be 
followed. A detailed list of the drawbacks of existing models is given in chapter five. 
Chapter five also discusses the decision tool that was used in the PPSSM. 
6. Objective Six: Develop Project Procurement System Selection Model. In order to 
avoid the major drawbacks of the existing models a new model has been developed 
entitled Project Procurement System Selection Model. The proposed model decision 
support tool is based on the integration of Parker's judging alternative technique and 
Analytic Hierarchy Process (AHP). The system consists of four major screening 
stages. Feasibility Ranking acts as the first rough screening by evaluating different 
procurement systems against the first six factors indicated above in order to eliminate 
the inappropriate systems for the project under study. Evaluation By Comparison is 
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the second screening where the remaining procurement systems are evaluated by 
establishing the most important benefits and drawbacks of each system. Ultimately a 
few systems will be selected for further evaluation and those remaining will be 
disregarded. In the third screening, Weighted Evaluation, a comprehensive list of the 
client needs, divided into four major categories with minor sub needs, is prepared and 
assigned different weight values according to their impact on a project, or the 
importance assigned to them by design team. Once the client needs' weights are 
established, the design team will enter these weights on the top of the evaluation 
matrix where procurement systems are evaluated for each need. The fourth and final 
screening uses the computerized decision support software Expert Choice (EC) based 
on the AHP to evaluate the procurement systems with respect to all factors that are 
deemed to be important in the selection process. EC has the potential to be a practical 
evaluation technique for different systems where a complex problem consisting of a 
huge number of alternatives needs to be solved. EC was used to structure the selection 
model where the selection of the most appropriate system was the main goal and was 
located at level 0 of the hierarchy. PPSSM helps the client team to identify and set 
priorities on the basis of their objectives and their experience and knowledge of 
procurement system selection problems. PPSSM screening stages organize feeling and 
intuitive judgments as well as logic so that we can map out complex situations as we 
perceive them. The proposed model provides the most accessible and beneficial 
guidance for busy clients and consultants because it was designed to be "user friendly" 
and does not require the use of advanced mathematical techniques. The proposed 
model is sufficiently flexible to be applied in any environment allowing the 
accommodation of any additional factors that affect the selection process or any 
procurement system. The PPSSM was used in Saudi Arabia to assist the public sector 
to select the most appropriate procurement system for their projects. The most 
important conclusions of this survey will be discussed in the following section. 
7. Objective Seven: Compare of the current procurement selection methods with 
PPSSM. On the basis of the survey results, PPSSM proves to be more appropriate to 
address the needs of the public client in Saudi Arabia than the existing models. 
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9.3 SURVEY CONCLUSIONS: 
The survey analysis reveals the following conclusions: 
9.3.1 Part One: Background Information: 
1. A few respondents (22 out of 99) attempted to mention the names of governmental 
offices. 
2. A few respondents (l lout of 99) attempted to mention the name of the designated 
office supervising construction works. 
3. Approximately half of the respondents (50 out 98) who answered the questionnaire 
work as construction contract supervisors. 
4. Approximately thirty six (36%) of the respondents (36 out of 100) indicated that they 
have more than two-hundred people working in their design and project supervision 
department. 
5. Approximately half of the respondents (48 out 100) indicated that they have from five 
to ten years experience in running construction work. 
6. Approximately half of the respondents (48 out 100) indicated that their office is 
responsible for design and supervision of contractors. 
7. Ninety-seven (97%) of the respondents indicated that governmental funding is the only 
source for funding their projects. 
8. Seventy -two (72%) of the respondents consider the public client in Saudi Arabia as an 
experienced secondary client. 
9. Forty-two (42%) of the respondents indicated that engineers were often employed by 
the governmental offices as external stafff. 
10. Fifty-two (52%) of the respondents indicated that public projects are procured on an 
open tender basis. 
11. Fifty-six (56%) of the respondents classified public projects as medium in term of their 
complexity. 
12. Fifty-six percent (56%) of the respondents adopt the traditional method in more than 
fifty to seventy-four percent of projects implemented in the public sectors where as 
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fifty five percent (55%) of the respondents adopt cost reimbursable contract in more 
than fifty to seventy-four percent of projects. 
The information presented in part I reflects a clear idea about the reliability of the data 
collected and provides statistical figures regarding the application of various procurement 
systems used in public projects. 
9.3.2 Part Two: Project Procurement System Selection Model: 
The proposed Project Procurement System Selection Model is an integration of Parker's 
judging alternative technique and Analytic Hierarchy Process. It consists of four major 
screenings which aim to evaluate various procurement systems with respect to client needs 
and basic variables that affect the selection process. In the final screening, the most 
appropriate procurement system will be indicated by the model. The following are the 
main conclusions to be drawn in each screening based on public clients' assessments: 
9.3.2.1 First Screening: Feasibility Ranking: 
To provide an appropriate methodology, procurement systems were categorized on the 
basis of the interaction between the design and construction process. These categories 
have been previously discussed. 
In the first screening, which is a feasibility ranking, a number of the above procurement 
systems were not feasible or practical for a specific project. A set of evaluation criteria 
was developed to judge the different procurement systems for feasibility. A specific format 
was designed which vertically includes the procurement systems and horizontally the 
major parameters that affect the selection process. The respondents were asked to 
evaluate the performance of different procurement systems with respect to the listed 
parameters with the aid of a numerical fuzzy scale. 
In summary, the results of the first screening indicated very clearly that five systems (5) 
fall into the "inappropriate" range and as result of this, these systems will be eliminated 
from subsequent analysis. These procurement systems are: traditional method, two stage 
tendering, continuity contracts , serial contracts and cost reimbursable contracts. 
The 
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remaining eight procurement systems that fall into the "appropriate range" will proceed to 
the next level of screening. 
Of these design and build, design and manage, construction management and management 
contracting were all rated "extremely appropriate". Package deals and develop construct 
and achieved "very appropriate" while negotiation and turnkey methods only reached 
"moderately appropriate". 
Later screening confirmed that the respondents placed similar ratings with respect to the 
above systems. 
9.3.2.2 Second Screening: Evaluation by Comparison: 
In the second screening, the comparison of procurement systems is made by listing the 
advantages and disadvantages of each. The purpose of evaluation by comparison is to 
provide for the client team the opportunity to maximize the benefits of each system and at 
the same time to minimize the number of drawbacks. Based on the results of the survey of 
this screening, negotiation method and turnkey were eliminated from any further 
evaluation because of a number of major drawbacks associated with their application in 
the public projects in the Kingdom. The remaining procurement systems will go forward 
for further investigation. 
9.3.2.3 Third Screening: Weighted Evaluation : 
The first two screenings have more general application as they deal with evaluating the 
importance of the criteria with respect to different procurement systems. The third 
screening introduces the weighting of the criteria as perceived by the decision makers. It 
consists of two major stages: the criteria weighting process (paired comparison) and 
matrix analysis. 
9.3.2.3.1 Paired Comparisons: 
In judging the remaining procurement systems with respect to client needs, these needs 
must be assigned different weight values according to their potential impact on a project, 
or the importance assigned to them by the client team. This technique is called paired 
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comparison. This was done through the survey of thirty governmental agencies in Saudi 
Arabia. The importance of different client needs as perceived by the public clients, with ten 
being the score for the highest importance, is presented in section 9.2 of this chapter. 
9.3.2.3.2 The Evaluation Matrix: 
After establishing the weightings for client needs, the procurement systems evaluation can 
be conducted using the proposed evaluation matrix. Thirty governmental agencies 
participated to obtain the performance of different procurement systems with respect to 
each criterion using a scoring scale from 1-5 points. The outcome of the results of the 
third screening is as follows: 
1. The "develop and construct" and "package deals" systems both fall into the "fair" 
range, achieving agreement indices of 26% and 27% respectively. They will therefore 
be eliminated from further evaluation. 
2. "Management contracting" and "and "construction management" both reach the "very 
good' range achieving agreement indices of 69% and 71% respectively. They will be 
considered in the fourth screening. 
3. "Design and manage" and "design and build" both achieve the "excellent" range, 
gaining agreement indices of 85% and 89% respectively. They- will therefore proceed 
to the fourth screening. 
In summary, the results of the third screening indicated very clearly that two procurement 
systems (2) fall into the "fair" range and as a result these systems will be eliminated from 
the following analysis. These procurement systems are: develop and construct and 
package deals. The remaining four procurement systems that fall into the appropriate 
range will proceed to the final screening. 
9.3.2.4 Fourth Screeninr: The Analytical Hierarchy Process (AHP): 
The final screening presents a computerized model, based on the Analytical Hierarchy 
Process (ABP), which was developed to help the public sector in the Kingdom to make 
their procurement system selection on a rational basis. It was evident from the 
questionnaire survey conducted among the forty governmental agencies that the process 
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of selection was made without any reasonable base. The model developed is flexible 
enough to allow the addition of other procurement system selection factors as necessary to 
fit particular governmental agency situations. 
The literature was reviewed and a survey conducted for the purpose of assessing the 
factors that affect the selection process and the basic client needs in the Kingdom. Factors 
affecting the procurement system selection, which had been classified into 6 categories, 
were inserted in level 1 of the model to serve as the main criteria along with client needs. 
Each category factor was inserted in level two and three of the model to serve as a sub- 
criteria node. Statistically, levels one, two, and three of the hierarchy consist of a total of 
7,27, and 83 nodes respectively. The procurement systems occupy the last level to serve 
as the remaining systems available for selection. The PPSSM helps the design team to 
conduct the pairwise comparisons of all model elements using a clearly defined scale to 
reflect the preferences of the elements with respect to each other and with respect to the 
procurement systems. Once judgments have been entered for each part of the model, the 
information is synthesized to obtain the overall preference ranking of the systems. 
Sensitivity analysis was performed to investigate what would be the outcome if the relative 
importance of model elements were changed. The basic principles of the Analytic 
Hierarchy Process (AHP) and the steps necessary to achieve a rational decision in complex 
problems were presented. An AHP based computer software, and the procurement system 
selection factors were used to develop and solve the model to avoid excessive 
computations and to simplify the decision making process. PPSSM is an inverted tree 
hierarchy with the procurement system decision at the top of the hierarchy. Procurement 
system selection category factors were inserted in the second level of the hierarchy and 
procurement system selection factors were inserted in the third and fourth levels of the 
hierarchy. Finally, the four procurement systems were inserted at the last level of the 
hierarchy as decision alternatives. To form a more complete picture of the problem an 
information screen for each factor affecting the selection process was established. This 
information was collected by the decision makers from various departments of the 
agencies, and served as a base for developing judgments throughout the model. 
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Judgments throughout the model were made and the model was solved. The model results 
support the selection of the design and build strategy as the most appropriate procurement 
system for the public sector in the Kingdom with an overall priority of (49.6%). Design 
and manage, construction management and management contracting ranked second, third 
and fourth with overall priorities of (25.8%), (14.0%), and (10.6%) respectively. 
9.3.3 Part Three: Evaluation of the Criteria Used for the PPSSM: 
The final part of the questionnaire consists of three questions. The first two question 
addressed the criteria and client needs for consideration in procurement selection. All 
criteria and client needs were evaluated using a scale range from very important (4) to not 
important (1). The respondents were asked to check each criterion and client need and 
indicate the degree of agreement as perceived by them. For the third question, client needs 
were evaluated with respect to the existing and proposed procurement system selection 
models using a scale range from very successful (4) to not successful (1). The survey 
analysis of the third part of the questionnaire indicates and reveals the following 
conclusions: 
1. The results of the degrees of importance of the criteria used in the model showed very 
clearly that eighty five (85%) Of all respondents (79 out . of 92) supported the 
incorporation of the listed criteria used in the proposed Project Procurement System 
Selection Model. This result indicated very clearly that all the respondent agree with 
the criteria that are considered in the development of the PPSSM. 
2. A detailed analysis of the results of the degrees of importance of the client needs used 
in the model showed very clearly that eighty three (83%) Of all respondents (77 out of 
92) supported the incorporation of the listed client needs used in the proposed Project 
Procurement System Selection Model. The result showed that the client needs adopted 
in the PPSSM are important in the procurement selection process. 
3. The average performance of the existing procurement system selection models with 
respect to client needs was calculated as "fairly successful" whereas the PPSSM 
achieve a "very successful" on the basis of the respondent evaluations. These results 
illustrate that the governmental agencies favor the use of the PPSSM over the existing 
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practice to help them to select the right procurement system. The existing practices of 
procurement selection consider only a few factors such as the project cost and size 
and, in the majority of cases, the decision is taken using oversimplified techniques. On 
the other hand, PPSSM helps the client team to come to a rational decision in a 
complex problem such as procurement selection. In addition, PPSSM considers all the 
factors that are essential in the selection process and prioritizes them systematically, 
using a well- defined fuzzy scale. This will enable the client to choose the most 
appropriate procurement system to fulfill both his needs and those of the project. 
9.4 RECOMMENDATIONS: 
1. The proposed Project Procurement System Selection Model should be considered as a 
basis for the development of a unified procurement system selection methodology for 
all the governmental offices in Saudi Arabia. 
2. Legislators should consider some of the results obtained in this study for incorporation 
into the procurement system selection. 
3. A systematic procedural method should be developed and used for strict enforcement 
and implementation of the Project Procurement System Selection Model in the 
governmental offices. 
4. An updating procedural system should be developed to include all the new factors 
related to procurement system selection issued by Ministers of Council or other 
governmental offices. 
5. Governmental authorities are urged to initiate procurement system selection seminars 
where consultants and contractors, as well as competent government personnel, are 
invited to participate. These will provide a forum for discussion of all the issues related 
to the methods of procuring public projects and for sharing and exchange of 
experiences and knowledge in a informal environment. 
6. A computerized data bank system should be developed using the experience of other 
countries. The Ministry of Finance and National Economy is urged to take the 
initiative in developing such data banks which should include all types of procurement 
systems and their benefits, drawbacks, applications and characteristics. 
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7. It is strongly recommended that consultation should take place with the experts in the 
field regarding the performance of different procurement systems with respect to the 
selection criteria, in order to obtain better results from the proposed model. 
8. The procurement system selection model will very soon be in operation in one of the 
governmental agency in Saudi Arabia to form the basis of data needed to generate the 
most appropriate procurement to be implemented for the public sector. 
9. "Coordination Departments" and "Data Collection Departments" should be established 
to facilitate the process of the development of Project Procurement System Selection 
Model which satisfies the needs of all the governmental authorities. 
9.5 RECOMMENDATION FOR FUTURE STUDIES: 
1. This study is limited to the client's (governmental offices) point of view. Research 
could be conducted to study the point of view of other related parties, such as 
contractors, consultants and purchasing department directors. 
2. The development of a complete written manual that describes all the methodologies 
used to select the most appropriate procurement system to be adopted for a specific 
project. 
3. Judgments can be made in group sessions based on the project size and different client 
needs. 
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APPENDIX 1: CASE STUDY QUESTIONNAIRE 
In the Name of Allah most Beneficent, the most Merciful 
Loughborough University 
College of Engineering 
Department Of Civil and Building Engineering 
Proiect Procurement System Selection Model (PPSS 
INTRODUCTION 
The following instructions will assist you to answer the questionnaire questions: 
1. The questionnaire consist of three major parts: 
Part One: Background information 
Part Two: Project Procurement Systems Selection Model (PPSSM) 
Part Three: Evaluation of the criteria used for the selection of the procurement systems 
It is recommended that questionnaire terminology should be clearly understood prior to 
any attempt to the questions. For the first part, please select the box that best describes 
your choice by ticking the box with this sign (I" ). If you do not find the answer or the 
choice that best represents your preferred response, then you can write in the space 
provided for part one and three questions. For part three, the answer of the questions 
requires a selection from the following ordinal scale: 
" Very Important (Very Successful) (4): means the highest degree of agreement;, 
" Fairly Important (3): means the agreement but with the minimum degree compared 
to the above; 
" Partly Important (2): means disagreement; 
" Not Important (Not successful) (1): means the highest degree of disagreement. 
Part Two of the questionnaire devoted for the proposed Procurement System Selection 
Model consists of four major screening stages. Three of these Screening require an 
assessment from the experts in the field to see how different procurement systems perform 
against a set of criteria with aids of a specific assessment methodology. Please read the 
instructions provided on the first page of Part Two with the examples which illustrate the 
way in which the questions of this part should be answered. 
2. It is recommended that the questionnaire is completed by the Governmental Agencies 
Officers who are responsible for procuring public projects. Each Agency will be provided 
with more than one questionnaire in order to have a wide range of response for the 
proposed model. 
3. The following are the most important definition s of questionnaire terminology: 
a. Client: The organization for whom the development is intended and who enters into a 
contractual relationship with the contractor. 
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b. Contractor: Any organization that enters into a contractual relationship with the 
client to provide a product or service as part of the construction process. 
c. Assessment: A broad, quantitative review of a number of options or scenarios. 
d. Evaluation: A detailed, quantitative review of options or scenarios. 
e. Procurement: All activities involved in assembling tender lists and contract 
documentation, obtaining bids and the management of the delivery of materials, 
equipment and services. 
f. Project: The physical structures needed for the development, the implementation of 
which can be divided into several phases: design , construction and site 
commissioning. 
g. Risk: An assessment of the chances of a particular hazard occurring. 
h. Project management: All activities involved in establishing and administering the 
project objectives, including cost and time control. 
4. Assurance is given that the answers of the questionnaire will be used for academic 
purposes only. The results will form part of Doctoral Thesis to be submitted to 
Loughborough University in the United Kingdom. The anonymity of the respondents will 
be respected, and names of organizations or individuals will not be published. 
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PART ONE: BACKGROUND INFORMATION 
1. Ministry / Presidency / Authority / Directorate Name ..................................... . 
2. Authorized design and projects supervision department Name: ............................ 
3. The administrative position of the respondent who will be assigned to answer the 
questionnaire: .................................................................................... 
4. The official number of staff available in the design and project supervision department: 
4.1 Less than ten people 
4.2 From ten to twenty people 
4.3 From twenty to fifty people 0 
4.4 More than fifty people 0 
5. Years of design and project supervision experience: 
5.1 Less than five years 0 
5.2 From five to ten years 0 
5.3 From ten to twenty years 0 
5.4 More than twenty years 
6. The duties assigned to the design and project supervision department in your 
organization are: 
6.1 Design oriented 
6.2 Design and supervision of contractors 
6.3 Supervision of design consultant and contractors E1 
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7. How was the project financed in your organization? 
7.1 Governmental funding 
7.2 Other sources, please, specify ........................ 
8. How experienced is your office in the construction industry? 
8.1 Public experienced primary client 
8.2 Public experienced secondary client 
9. Did your office employ any professional staff to help in the design and the supervision 
of construction activities? Yes ........ No ........ 
If Yes, were they: 
Staff types Number Experience 
Architects 
Engineers 
Quantity surveyors 
Draftsmen 
Others please state: 
10. How was the contractor appointed in all projects implemented under your supervision? 
Methods of contractors appointment Please tick here 
Open Tender 
Selected Tender 
Direct Negotiation 
Two Stage Tender 
Others, Please state 
11. How complex are the projects that are constructed for you? 
11.1 High M 
11.2 Medium E3 
11.3 Simple 0 
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12. Please state the approximate breakdown of your department's use of the following 
contractual arrangements: 
Project procurement methods 0-24 % 25-49 % 50-74 % 75-100 % 
1. Separated and co-operative procurement methods 
1.1 Traditional method 
1.2 Two stage tendering 
1.3 Negotiation method 
1.4 Serial contracts 
1.5 Cost reimbursable contracts 
2. Integrated procurement methods 
2.1 Design and build 
2.2 Package deals 
2.3 Turnkey 
2.4 Develop and construct 
3. Management oriented procurement methods 
3.1 Management contracting 
3.2 Design and mange 
3.3 Construction management 
Others. Please state: 
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PART TWO: PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
The proposed Project Procurement Systems Selection Model consists of four major 
screening stages. Three of these screens require an assessment from the experts in the field 
to see how different procurement systems perform against a set of criteria with the aid of a 
specific assessment methodology. 
First Screening: Feasibility Ranking: 
The first step is to develop a set of evaluation criteria by which to judge the systems for 
feasibility. The factors that influence the procurement selection will be considered as a 
rough screening process for the first systems judging. 
On page nine is a format for use in this first screening process. The six factors need to be 
scored by the respondents on a one to five basis , with 
five being the score for the highest 
probability of implementation. 
Third Screening: Weighted Evaluation: 
The weighted evaluation process is designed for use in the evaluation of alternatives when 
varying importance and weights of a number of criteria must be taken into consideration. 
It help the evaluators to put down their thoughts, reactions, and recommendations in a 
systematic fashion. This will assist the decision makers to select the appropriate path to be 
followed. 
Weighted evaluation is divided into two major stages: the criteria weighting process 
(scoring matrix) and evaluation matrix. 
Scoring matrix: 
Weighted evaluation is a formally organized process for the selection of optimum 
alternatives with reference to selected criteria. In judging alternatives, the selected criteria 
must be assigned weight values according to the significance of their impact on the 
alternatives or how the decision maker views the importance to these criteria. The system 
used to determined the weights of importance to be assigned to each criterion is called 
Paired comparison. It is based on the fact that everyone can make a simple decision 
involving a choice or preference between two criteria and make a" no-yes "" either-or " 
answer. 
The first step in conducting Paired comparison is to list all criteria considered to be 
important in the selection process. It is important not to eliminate any criteria that you 
think are of no significance in the evaluation because if there are any criteria of no 
significance they will automatically drop out by receiving little or zero weight. 
The second step is to determine the importance of each criterion to the evaluation team. 
When listed on the criteria weighting process format, each is assigned a letter of the 
alphabet. These assigned letters are used to compare A against B, A against C, and so on, 
as the criteria scoring matrix is filled out. When selecting between two criteria, the degree 
of importance of the selection can also be indicated. The preference or importance of one 
criteria decision over another can be major(given 3 points), medium(given 2 points), 
minor(given I point) or none(given 0 point). Points are assigned from 3 to 1 depending on 
the degree of preference. 
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For example: Let A, B, C, D, E, F, stand for all contractor pre qualification factors that are deemed of 
importance to the client. The next step is to determine how important each of these criteria is to the client 
and the specifred project. When experience (A) is compared to manpower resources (D), it is decided that 
(A) has a major preference over (D) so it receives a score of 3. Hence the comparison between (A) and 
(D) in the criteria scoring matrix is recorded with an (A-3) notation. In the same manner, the comparison, 
between (A) and (E) in the criteria scoring matrix is recorded with an (A-2) notation which means that (A) 
has a medium preference over (E). When there is no preference between two criteria, the two criteria can 
be indicated as being equal by using both letters in the scoring matrix, with zero being given to each. 
This applied in the case of experience (A) and quality performance (B) where the owner felt that both 
were equally important. The notation, then, is recorded in the matrix as A/B. 
A AIR I A-1 A-3 A-7 A-? 
B 
C 
D n. 1 F-I 
E F-I 
F 
Evaluation matrix: 
After the client needs criteria elements and their weights have been established, the next 
task is to use these in evaluating the procurement systems. The first step is to enter each 
criterion element on the top of the evaluation matrix with its weights of importance. The 
second step is to evaluate each procurement system for each criterion given. The scoring 
system used in the evaluation matrix is to assign 1-5 points on a scale of Poor to 
Excellent, where is Poor 1, Fair 2, Good 3, Very Good 4, and excellent 5. The third step 
is to multiply the ranking of each with the weighting of each criterion and enter the result 
in the space provided. 
After all the procurement systems have been evaluated, they are ranked according to their 
total scores. Then it is up to the decision makers to decide on the systems that are to be 
considered for further evaluation and those which need to be eliminated 
Fourth Screening: The Analytic Hierarchy process (AHP): 
The AHP helps the decision makers to identify and set priorities on the basis of their 
objectives and their experience and knowledge of each problem. Feelings and intuitive 
judgments are assumed to be more representative of human thinking and behavior than our 
verbalizations of them. The AHP framework organizes feelings and intuitive judgments as 
well as logic so that we can map out complex situations as we perceive them. It reflects 
the simple intuitive way we actually deal with problems, but it improves and streamlines 
the process by providing a structured approach to decision making. Expert Choice 
Software based on ABP will be used as a tool to construct a decision framework to select 
the most appropriate procurement system. This framework is a hierarchy used to organize 
all the relevant factors to solve the problem of procurement selection in a logical and 
systematic way, from the goal to the criteria and subcriteria and so on down to the 
procurement systems. The decision maker (respondent) then provides judgments on the 
elements in the hierarchy in pairs as to their relative importance. After the decision maker 
sorts the elements into hierarchy levels clustered into similar or homogeneous entities, 
Expert Choice asks the user how much more important, or preferred, X is compared to Y 
with respect to some property. A judgment is made using the AHP fundamental Ito 9 
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numerical scale. The respondents will be asked to fill out all the pair comparison matrices 
of the Project Procurement System Selection Model Criteria using the following scale: 
(1) Equal 2 (3) Weak 4 (5) Strong 61 (7) Very Strong 8 (9) Extreme 
For example, let A, B, C, D, stand for chairs, arranged in a straight line leading away from a light. We 
need to develop a priority scale of relative brightness for the chairs. Judgments will obtained from an 
individual who stands by the light source and asked, for example, "How much brighter is chair B than C? 
He will then give one of the numbers for the comparison described in the table and his judgment will be 
entered in the matrix in position (B, Q. Insert the appropriate reciprocal 1,1/3,115,... ., or 
1/9 where the 
column ofA meets the row of B, i. e., position (B, A) for the reverse comparison of B with A. 
" Chair B is between weakly and strongly brighter than chair C. 
" Chair D is between Strongly and very strongly brighter than chair B. 
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(Part two: Third screening: Weighted evaluation - Scoring Matrix 
1. The following are a number of criteria which are commonly applied by clients in the 
construction industry in selecting their procurement systems. Please specify how 
important each of the criteria are to the rest (using the scale illustrated at the end) on the 
basis of the client's initial level of importance in the selection process. 
Scoring matrix: 
BCDEFGHIJKLMN0PQRSTUVWXY 
A 
NOW IMPORTANT 
3 Major preference 
2 Medium preference 
1 Minor preference 
10 No proforo. eo Y 
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CLIENT NEEDS CRITERIA 
1. Total cost of the project 
1.1 Capital cost A 
1.2 Maintenance cost B 
1.3 Prequalification cost C 
1.4 Cost overrun D 
1.5 Reduction of financial risk E 
2. Time 
2.1 Construction time F 
2.2 The early start of construction activity G 
2.3 Planning and designing time H 
2.4 Rapid respond to new client needs I 
2.5 Minimization of activities interference J 
2.6 Speed of construction K 
2.7 Time overrun L 
3. Quality 
3.1 Design reliability and durability M 
3.2 Design innovation N 
3.3 Building systems guarantees 0 
3.4 Suitability for the intended uses p 
3.5 Flexibili Q 
3.6 Aesthetic appearance of the building R 
4. General needs 
4.1 Parties involvement s 
4.2 Allocation of responsibilities T 
4.3 Professional team performance U 
4.4 Co-operation and motivation V 
4.5 Safety w 
4.6 Accountability x 
4.7 Existing building operation / disruption caused Y 
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Part two: Third screening: Weighted evaluation - Evaluation matrix 
2. The following is client needs listed against the procurement systems. Please specify how 
each system nerforms with respect to each need using a1 to 5 point scale. 
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Procurement WT ASS IGN ED VA LUE 
systems 5 10 3 3 5 6 3 6 1 1 8 1 1 6 5 9 2 2 10 2 3 4 3 3 2 8 8 1 2 
1.1 Design and build 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G GI G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
1 P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
2.2 Package deals 5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
1 P P P P P P P P P P P P P P P P P P P P P P P P P 
Inappropriate Sub. T 
.4 Develop and 
5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
onstruct 4 VG VG VG VG VG VG VG VG VG VG VG VG V VG VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
1 P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
.1 Management 
5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
ontracting 4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG 
VG VG VG VG VG VG VG VG VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
1 P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
.2 Construction 
5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
anagement 4 VG VG VG VG VG VG VG VG VG VG VG VG 
VG VG VG VG VG VG VG VG VG V VG VG VG 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 1F F F F F F F F F F F F F F F F F F F F F F F F F 
1 IP P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
.3 Design and 
5 E E E E E E E E E E E E E E E E E E E E E E E E E Ran 
4 VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG VG V VG VG VG anage 
3 G G G G G G G G G G G G G G G G G G G G G G G G G 
2 F F F F F F F F F F F F F F F F F F F F F F F F F 
1 P P P P P P P P P P P P P P P P P P P P P P P P P 
Sub. T 
- 
L L 
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PART TWO: FOURTH SCREENING: THE ANALYTIC HIERARCHY 
PROCESS (AHP) 
Procurement Systems: 
1. Design and build: The common characteristics of this method are: Design and construction 
activities are conducted by one organization; the organization is paid on a fixed price basis; and the 
project should satisfy the basic needs of the client. 
2. Management contracting: The method of carrying out a construction project by appointing a 
contractor at the design stage to provide construction management expertise under the supervision 
of contract team. The contractor is paid on a lump-sum or percentage fee. The fee comprises a 
percentage for fixed overheads and profit. The management contractor does not perform the 
construction work by himself . The workload of the project is divided in to different packages and 
several sub-contractors are invited to enter a direct contract with the management contractor to 
carry out the required contract works. At this stage the responsibilities of management contractor 
are limited to the supervision of the implementation of sub-contractors at the project site. 
3. Construction management: The construction manager is appointed by the client at the 
inception stage of the project and as the client's representative, he is responsible for the overall 
management of the construction of the project. His reimbursement is in the form of a professional 
fee and all the construction works are carried out by means of the packages which are the result of 
direct contracts between the subcontractors and the client. 
4. Design and manage: In this method an organization is selected to carry out the design 
management of the project. The organization can either be a contractor or a consultant. The 
organization is reimbursed by means of a lump sum or a percentage management fee related to the 
actual cost of the work. All construction work is conducted by mean of packages which are the 
result of either direct contracts between the client and contractors (consultant) or contracts between 
the design and manage organization and the contractor. 
SCALE COMPARISON 
Intensity of Definition Explanation 
importance 
1 Equal im ortance Two activities contribute equally to the objective 
3 Weak importance of one Experience and judgment slightly favor one activity 
over anther over another 
5 Essential or strong Experience and judgment strongly favor one activity 
importance over another 
7 Very strong or An activity is favored very strongly over another; its 
demonstrated Dominance is demonstrated in practice 
importance 
9 Absolute importance The evidence favoring one activity over another is of 
the highest possible order of affirmation 
2,4,6,8 Intermediate values When compromise is needed 
between adjacent scale 
values 
Reciprocals of above If activity I has one of the A reasonable assumption 
nonzero above nonzero numbers 
assigned to it when 
compared with activity J, 
then J has the reciprocal 
value when compared with 
I 
346 
PROJECT PROCUREMENT SYSTEM SELECTION MODEL 
1 Node 7 Nodes 27 Nodes 83 Nodes 4S stems 
N. 11100 
N. 11000 lPro&ect Noes N. 11200 [Residential 
0-00-0 1 
11N. 12100 1 Large size 
N. 12200 
N. 13100 Migh -cost 
N. 13200 
N. 13300 I Low cost 
N. 14100 
N. 14200 
N. 15100 
N. 15200 
N. 18100 
N. 18200 1 Not needed 
N. 19100 
lPraiect funding methods = N. 199200 
N. 21100 
Availability of the local N. 21200 
& ; nfornational co tractor 
N. 21300 
N. 22100 
N. 22200 
LEEK] 
N. 23100 
0 N. 2320 
The LII Contractor acceptable [= 
orofit rate - 42100 N. 
The LII AIE firms acceptable N. 32200 
arofit rate 
N. 33100 
Contractor and AIE firms N. 33200 
n,, ectat, on from the oroiect 
N. 34100 
I 
Contractor and AIE firms 
exnectation from the client 
N. 34200 T- 
I 
a 
9 
O 
S 
O 
CY 
Eý 
C 
Ö 
Ca 
Y 
347 
N. 16100 
N. 16200 
N. 16300 
N. 41100 
N. 41000 N. 41200 
N. 40000 1 Catu. rfa of Client 
i 
N. 42100 
& sx iMe@ brd 4 N. 42000 N. 42200 
N. 42300 
N. 50000 
N. 51100 
e 
fin-house . 
e. 
N. 51200 
ýee N. 51300 ` E 
N. 52100 
N. 52200 lOut side des*an team lAveraoe oualof*ed outside de 4an team I 
N. 52300 
N. 53100 lClualified combined team 
N. 53200 
I Construction methods 
N. 53300 
N. 61100 
N. 61200 
N. 62100 
N. 62200 ffe--lecfiye competition 
N. 62300 
N. 71100 
N. 71 0000 lcost N. 71200 
N. 71300 
N. 71400 
N. 71500 
N. 72Ooo 
N. 70000 Client n. ds 
N. 73000 
N. 740000 
I Parties involvement 0 
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1. The following are the resulting pairwise comparison matrices of the proposed PPSSM. 
Please specify the priorities for each pair of criteria with respect to the goal using the scale 
provided above. 
(Detailed of these matrices including results are shown in appendix 5) 
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PART THREE: EVLUATION OF THE CRITERIA USED FOR THE 
SELECTION OF PROJECT PROCUREMENT SYTEMS 
1. The following are a number of criteria which are commonly applied by clients in the 
construction industry when selecting their procurement systems. Please tick the column 
which best describes the client's initial level of importance in the selection nrncecc 
Procurement selection criteria Very 
Important 
Fairly 
important 
Partly 
important 
Not 
Important 
1. Project characteristics 
1.1 Project type 
1.2 Project size 
1.3 Project cost 
1.4 Degree of flexibility 
1.5 Degree of complexity 
1.6 Time constraints 
1.7 Payment method 
1.8 Design and construction integration 
1.9 Project funding method 
2. Market attributes 
2.1 The availability of the local & International Contractors 
2.2 The availability of the local & international A/E firms 
2.3 Package size of the project 
3. Contractors Needs 
3.1 The local/ international contractors Acceptable profit rate 
3.2 The local/ international A/E forms Acceptable profit rate 
3.3 Contractors & A/E firms expectation from the project 
3.4 Contractors & A/E firms expectation from the client 
4. Categories of clients and experienced level 
4.1 Public client 
4.1.1 Public experienced primary client 
4.1.2 Public experienced secondary client 
4.2 Private client 
4.2.1 private experienced primary client 
4.2.2 Private experienced secondary client 
4.2.3 Private inexperienced client 
5. Client design organization 
5.1 In-house design team 
5.2 Outside design team 
5.3 Combined teams 
6. The local Design/ construction regulations 
6.1 Construction methods 
6.2 Awarding procedure 
Are there any other criteria that the client would consider in the procurement system 
selection of your projects. If so, what are they, and what level of importance would you 
give to them- 
Procurement selection criteria 
Very 
Important 
Fairly 
Important 
Partly 
Important 
Not 
Important 
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2. The following are a number of Client Needs which are commonly applied by clients in 
the construction industry to select their procurement systems. Please tick the column 
which best describes the client's initial level of importance of these needs in the selection 
process. 
Client 
Needs 
Very 
Important 
Fairly 
Important 
Partly 
Important 
Not 
Important 
1. TOTAL COST OF THE PROJECT 
1.1 Capital cost 
1.2 Project size 
1.3 Maintenance cost 
1.4 Prequalification cost 
1.5 Cost overrun 
1.6 Reduction of financial risk 
2. TIME 
2.1 Construction time 
2.2 The early start of construction activity 
2.3 Planning and designing time 
2.4 Rapid response to new client needs 
2.5 Minimization of activities interference 
2.6 Speed of construction 
2.7 Time overrun 
3. QUALITY 
3.1 Design reliability and durability 
3.2 Design innovation 
3.3 Building systems guarantees 
3.4 Suitability for the intended uses 
3.5 Flexibility 
3.6 Aesthetic appearance of the building 
4. GENERAL NEEDS 
4.1 Parties involvement 
4.2 Allocation of responsibilities 
4.3 Professional team performance 
4.4 Co-operation and motivation 
4.5 Safety 
4.6 Accountability 
4.7 Existing building operation / disruption caused 
Are there any other client needs that the client would consider in the procurement system 
selection of your projects. If so, what are they, and what level of importance would you 
give to them 
Client Needs Very 
Important 
Fairly 
Important 
Partly 
Important 
Not 
Important 
351 
CÜö 
OO 
cd +ý ý 
y Öu 
in 
ý>o 
C 
rA 
U 
bu 
C'fl Q 
UU 
VýU 
V G) 
ß' ~Ü 
%M b.; 
y 
;j cn -c 
r ci e) 
O- eu 
p 
"r 
E 'p 
U 
U 
m_pu 
°o ý+ G) L A. i v w' vyv c- 
C 
`19 
aEc 
;ýVHv aý 
wyoö °' Ä 
oýi 
c 
id >Gop, Chiý CyvyU=C UQN 
Ö' bQd ýyj uFi 
Vp U a`Ti v 
CÜääÜ rx 
PQ y0cuv='ZoU 
a a: v2 E- QAD cý CA QZaZaU vý Q cz 
r: u C) 
O-NMQ v1 co rN t+1 rt yr "O is Z) -NMQ v) ZO 
w "-" N cn v V' r- 
" "' H .., E'" NNNNNNNO t+ý cif c+1 ch t+ý rUQ 
Z 
ö° V' NM 
N 
M 
M 
z 
z 
z 
U 
H 
a W. m 
w 
z 
F 
W 
W 
x 
VI 
V 
O 
S 
W 
I. - 
dc 
0 
O 
cc 
d 
d 
W 
N 
INC 
W 
O 
Ö 
00 
VI 
V 
0 
W 
I . - 
ac 
CC 
If 
0 
0. 
Ir- 
d 
MC 
Do- SM W 
O 
VI 
V 
O 
00 
W 
N 
d 
O 
d 
IL. 
C 
31- 
J 
W 
a W 
N 
IC 
SW 
I 
C7 
z 
ýa a U 
F 
CID 
a 
O 
Z 
Lu W 
W 
2 
W 
W 
cc 
II 
ö 
N 
VI 
V 
H 
RE 
CL. 
0 
cc d 
x_ 
W 
W 
cc 
W 
vi 
v 
W 
Q_ 
R 
IL 
O 
IL 
d 
N 
V 
z 
>4 
F 
.. 
.ý oý 
.ý 
Q 
xa uw IuawaaJ6º/ P 
O 
O 
M 
M 
M 
M 
O 
O 
N. 
ýD 
N. 
tD 
O 
O 
M 
M 
N. 
1D 
N. 
CG 
M 
M 
N. 
CD 
f. 
cD 
"V . N 
C) 
N 
M 
U, 
O 
M 
Co 
M 
O 
M 
CO 
c12 
r) 
Co 
O 
U, 
tC 
Co 
. - 
Cp 
N 
Co 
N 
Co 
uoiueinap N (") N. O M N. N. Co O - Co Co 
ao v co N. oo N. ao rn Co Co }o plepuei$ O CD O d d ö d ö ö ö d d ö 
c2 N. N. M C'') CV) O N. M M N. M M 
ueaw N le: f" CD C! tl! lle -: LCf M O _ N CV) N M R !t 
d 
O 
O 
CV) 
M 
C") 
M 
CV) 
M 
M 
M 
M 
M Ö Ö 
N. 
O Ö CD Ö 
CD 
Ö 
CD 
Ö dW 
CCo 
C-2 C. 
IM CM U, O 
O Ö Ö Ö O 
CL 
tu 
W C. y 
N 
q: r N Co O Co O O 119 O O O O 
C ýy 
d Ö 
Co CO 
Ö Ö Ö CD Ö M Ö Ö Ö Ö 
. LO 
N Co M 
qcm r CD !t O M M N O O O CM. 
O 
C. 
d Co r4 N 03 N N C cm qr Co O O O 
C 
> ýd.. we O O 
O 
O ýD CD 
N. 
O CO 
M 
M 
. 
O 
O 
N 
tD 
N. 
CO 
O 
O 
O 
O 
41 cc, 
r" O 
N 
O CD CC O CG M O CD Co O O ` N N N. N M M CM 
CD o ä 
mQ d 
U- 
O cm O In Co N Ln rý N Co O O 
y O O O O O O CO 
N O M CD Co Co 
.. O O O O O O O 
O O O O O O N 
IN: r 
O L, 
N N N 
!O 
dn 
.9 
Q E 
Id 
O O O O O O CO O CO a0 Co 
N 
. 
a, O O O O O O O 
M 
O O O O O O O O Q ö ö ö ö ö ö ö ö 
cu 
AL) Ö 
WQ d 
O O O O O O _ O ^ M 
d. 
N. N. O N. N. CV) N. M O 
_ 
N. N. 
xa luawaai6y u O O O CD cG 
M CO M O CD CD 
i PY N O 
CV n CV 
1 10 N O 
CD 
Co U, 
Co 
N 
Co 
Co 
o 
OD 
o N ) I ) C) C C 
uoUeinap U, O C) C) N. C-2 M C") U, N M 
M O! O OO CD N. N. C) C) CO N. 
o pJepuelg d ö 
M M O CV) C) N. C") tO O M M 
ueaw Qý C N 
N C') N f1 
t CD 
Ö 
CD M Ö Ö 
C M 
Ö 
LU E! O O 
O O O O 
-y 
CI O CC ; 
_ 
M M Ö M Ö 
Le H cc M CD O 
d 
. CD O O O O N. O O O 
C iy 
N. O 
O 
O N. N. N. O O M 
M 
O 
M 
M 
93. d Om CV) ao Co C) CO 
Ö CD rý CD O 
; 
O cm C)) c= CV ) 
N cu ä 
d Q 
d 
N C) O U, O 
V 
O 
ý2 
ö ö ö 
O 
ö N ö ö ö ° M n r CO Ul) 
ý V 
W r! 
aý o 
ý ä WQ d 
O O O O O O N O O O 
N O N 
swalsAs 
luawmaad N M U, CO N M N M 
N N N N N M M M M 
M 
tr) 
M 
F 
Lz: N 
wO 
c#) Z 
x W 
O 
W 
2 
W 
cc 
cm 
VI 
V 
W 
H 
a. 
0 
IC I. CL. c 
W 
LU 
W 
N 
W 
V 
W 
1"a 
ME 
d 
0 
cc 
a 
d 
N 
2; 
%%-0 
C7 
z 
vz z 
w w a 
co 
C- 
ww 
xa ul uawaajb PZ 
M 
M 
M 
M 
M 
M 
O 
O 
N. 
CD 
N. 
Co 
N. 
CC 
N. 
CC 
N. 
CC 
r. 
CC 
N. 
CC 
O 
O 
N. 
CC tl 
N. 
N 
C) 
N 
N. 
qr 
N 
(V) 
Co 
N 
Co 
M 
Co 
00 
nl 
CO 
Co 
q& 
N 
CO 
Ö 
Co 
t14 
Co 
tf 
CO 
UO! 1WADp 
o) 
. 
Co 
cc 
O 
v 
Co CD 
Ir, 
IL) 
r. 
Co 
N. 
N 
m 
CO 
N. 
O 
o) 
N. 
N. 
IC) 
ao 
Co 
CC JO plepulns ö ö ö ö ö c ö ö 0 ö c ö 
aý 
N. 
ý"'1 
N. N. 
M 
O 
CG 
C') M 
ce 
C. ) 
M 
M C) 
P'! 
M 
_ 
M 
O _O 
C) 
N 
N qcr M N r9 qr q: r tt 
Y e0 
M M Ö 
CD 
° 
r, 
cD CD Ö Ö Ö Ö Ö Ö 
dQ 
E 
Co C O ý° 
Co O O O O O O O 
jW O O O N - O O U) O O O O 
CR CO 
M Ö 
RM) 
M CD CC rýI M M Ö Ö Ö 
19 
CL 
O 
M N GMD 
Co 
er -cr ° 
Co M 
C') ° 
cm CD 
G 
G 
C 
Q 
d m CJ OO M M O Co O O O 
« O ° 
° 
O 
N 
CD O O 
O 
O 
° 
O 
N. 
Co 
M 
M 
O 
O 
O 
O 
N. 
CD 
O 
O 
N. 
CO 
ob M 
" O' 'C l 
° O CD M ° ° 
O 
N 
CD M 
C') 
O 
Lf1 
O 
N 
CO 
N 
O 
M 
CO 
N 
`d 
G 
Q d O M O O CO IC) ° O CO Co O 00 
at - a2 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
M 
M 
O 
O O O 
N. 
Co 
M 
M 
O 
O 
C. ) 
M 
Q 
"n 
Ö Ö Ö Ö Ö Ö 
eM Kt ° 
v qt 
c° C, 4 
d o p N 
y Q d O O O O O O 2 N O M Q» fý 
l0 
E 
LL 
° Z 
Y °i ö 
ö ö ö CD ö CD ö °o ö ö ö 
0 O 0 ° 0 o 
N d "ý 
Ö O O O Ö O O Ö O M 
y 
Cd 
W O O O O 1 
_ 
xa juawaai8 
O 
O 
M 
M 
M 
M 
rý 
CD 
rý 
CO 
tý 
9 
O 
O 
M 
M 
M 
M 
M 
M 
f- 
<D 
M 
M 
M 
M Pw tl CO N r. M Ln Ln Co N Co M er Q) ri N. Ur; e N. v Co of Co C', a) 
uone ap r. 
Ile 
N 
ei 
mr 
O 
M 
N. 
-' 
N. 
rn 
CC 
o 
CO C 
c3) 
CC 
Co 
CD 
N 
CC 
Co 
CO 
Co 
CO 
;o pJepuelS ö ö ö ö ö . ö ö ö ö ö 
ueaw 
O 
Ci 
N. 
OD 
N. 
N. 
M 
mt 
Co) 
N. 
M 
Q) 
O 
N. 
h 
CO 
N. 
N 
N. 
It! 
ei 
N 
N. 
Ige 
N. 
CD 
N M N M 
Ö M 
t0 
Ö M 
CO Ö Ö M Ö Ö Ö Ö 
Y O 
CO 
CO O Mqr Co O O O O O 
E 
° 
c2. WO 
C 
i. d N O N M Co O O !t O O O O 
ýy 
mod 
Ö M Co tO 
Ö M cz 
Ö 
r- 
CO 
ý. 
O 
cm 
9 Ö Ö Ö 
Q CV) ci 
CO Co 
r 
OD 
Lr) 
p tG Co ° r 
Ö Ö Ö 
Co 
d 
C) 1I) U) N O N M O O O 
a- 
N. 
Co 
O 
O 
i 
M 
N. 
CO 
O 
O ^ Co 
O 
O 
O 
O 
Ö 
M 
M 
M 
M 
O 
O 
Ö 
O 
O 
Ö W p CD Ö 
d 
M CO O 
N 
O 
N IRr 
M 
N 
M 
N 
d d O U) 
N R U) CO N CO N N. N. M M 
... 
0 Ö 
cm rO O Ö 
Ö cm 
Ö 
rl% 
Co M Ö 
cm m CD 
Ö M cl 
. 
SP- 
= Ö Co Co O Ö O O n ° Co Co CD M en M M 
9 
d 
a 
01 O 
ä 
N 
. 
Q 2 O It) Co O O O 1L) N O N O) 
° qr 
N 
CD 
y 
«+ ý2 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O Co 
cm 
O 
O 
O 
O c9 CR Cp 
i W ° O ° ° ° ° Co O ° O Co U) 
Co 
.p 
+ a. 
d 
Ö 
WQ d 
O O O O O O O O O d N N 
ýy 
swalsAS 
luawm3OJd - N M Ui Cp N M <f N M 
N N N N N M M M M 
v 
M 
i- 
ýM 
ýZ 
x W 
I- 
W 
2 
W 
W 
Q 
C7 
II 
ö 
VI 
V 
W 
1"a 
0 
a a 
W 
2 
W 
cc 
H 
x 
W 
0 
IT 
1 
V 
W 
H 
a 
d 
N 
a; 
-WW 
V 
z 
vz 
z 
ýF 
U "a 
ý pq 
F Cl) 
cz w 
M C) M M M. O M M C") O O 
xa luawaaio N M C') M M CO O M M M O O Pw d qt M Co O CD M C Kr -w M C ') M M C o C D 6 f) C D clo CCD 
uoileinaP M CD Co O fý f, - Co M O M r- eo a Un ao N- CD co m ao rn 10 pJepuelS O ö ö ö ö ö ö ö ö ö ö ö 0 O 
O N- N- n rr M O N- N- N- O O 
a) 
ueaw N U C f') CD N N N 
N R C') N M 
W 
00 
fD O O fei M 
Ö O 
O 
O 
O 
9 O 
O 
O 
O 
O 
O 
a7 "ä 
CD 
Co 
Co 
LLn 
d M 
er VO 
Ö Ö O Ö Ö Ö 
0) 2 
CL 
W 
Q N O O M N O O M O O O 
O 
O 
d 
g O O CO CD tD 9 0 
Ö M M 
0 
C O 
a N M Co 
COo 
Co 
LLn 
N O N M N O O 
O 
ä 
C N 
Co C) N N Co O CO m: r N- O O 
O 
3' . 
O. e_ 
O 
O 
M 
Cl O O 
O 
O 
O 
O 
M 
11 
N- 
CD 
m 
M 
N- 
CD 
N- 
CD 
O 
O 
M 
M 
O 
W Co 
'n 
0 M O O 
M 
M 
Co CM 
N 
Co 
N- 
Co 
N 
Ö 
M 
C') 
M 
d O 
mä d O q: r O O O C. U) n Co cm O 
O 
O 
O d 
C: ) 
Ö 
CD 
Ö 
M 
M C: ) Ö 
CD 
Ö 
CD 
Ö 
N- 
O 
N- 
O p 
O 
O 
O 
O 
C') 
M 
O 
n m 
>. ' O O 
M 
N O Ö O 
CO 
N 
Co 
Ln 
p cm 
LO 
O 
N 
M 
, Z; Q 
01 o O O 
E d O O r- O O O Co ^ O co v 
d O O 
d O O O O O O Co O O O 
CD M O 
O O O O O O O O O 
in ä7 L Ö Ö Ö O O O LC) 
Ö Ö Ö CD C-2 
U a 
t; AD 
ö 
92. WQ 
d O O O O O O O O O 
U d CO 
M. M C') O M O O N- M O M O O O 
xa uawaai6 w 
CD M M O M O O CD M O C') O 
p j d r4 Ln U) Co u; cm IN qe L; C u; a; N 
, 
m Ln C') M M Q) N- 11) N- CO Co 
uoiueiAap Ln N CD f°) Co U) N- N- ^ CO M Co N- i5 Co U) r N- N 
10 pJepuels ö ö ö ö ö ö ö ö ö ö ö ö 
M N- N- O N- Co O C) N- O N- O M 
ueaW N N- ce r- Co 1ý r CO N ve Lr) IN C') N C) mi mi 
! 
29 
C cl p 
Ö M Ö 
Ö 
Ö 
CD 
Ö Ö Ö Ö 
2a>i 
COD m c=; CD N M Ö Ö CD Ö Ö Ö Ö 
cu 2 
CL 
W c: 
i. 
d Co O O M. C) O O N O O O O 
M Ö 
(19 
Ö 
19 
Ö Ö Ö O Ö Ö Ö Ö 
Q 
M O Co Ocz Co 
Co O O 
O O O O O 
O 
C E M N N Co O O M O O O O 
>- 
C'9 
M 
O 
O 
O 
O 
O 
O 
O 
O 
N- 
CD 
CM 
M 
O 
O 
N- 
GD 
N- 
CD CD « 
ät ýO 
0 
O 2 O O O O O 
Co r2 O CD Co CD 
M N N Co N 
CL 
O 
c3 c2. 
mQ 
cý T O Co CD O M M CO N Co O Ul) U, 
V 
w c 
M M 
M Ö Ö Ö 
O 
9 
M 
M c 
O 
O 
O 
O 
M. 
to 
M 
M 
P 
ti AL 
Z W e- Ö M N O O Ö N M O COD CD N 
M 
CD ä ö 
cc 
D 
z» 
ui - Ö 
c2. C. 
Q cý d O qe N- O O O CD N O N C, 4 Co q: r 
V 
c Ö 
= d Ö Ö Ö Ö Ö O Ö Ö M O O 
C. 3 > 2R 
c:! 
ö 
O 
ö C. ) Co ö 
EQ 
ö ö ö ö ö ö ° ö ° 
V Ci 
Y1 
p 
- 
`1 O 
Q 
WQ d 
O O O O O O N O O O M - N 
a d 
sweisAS 
I 
WuawJnaad M y , r, N M N M N N N N IN 
vý 
M 
W "ý 
ZO 
cd z 
0 
V 
O 
W )C ý. W 
QO 
Q 
a. ' O 
It 
KI 
a' 
QW 
or- 
cm W 
H 
QH 
Q 
W tir 
0 
O 
tý N 
VI 
ÖV 
0O O 
VH 
CD a 
ýc Sc "" a, 
WO 44 d 
rc CL 
CL Q C2 x 9 -J d IL 
»' W 
K 
W 
OO 
VI VI 
VV 
OO 
00 N 
WW 
H 
Q 
cc cc dd 
00 
cc = dd 
CL a Q 
W 
W 
Q 
W 
In 
zz 
z 
oc 
F 
Z wo 
Xa lUÖwaaiA pul d 
M 
M 
M 
M 
i 
£ 
GO 
r 
i0 
1_ 
Co 
o 
f. 
CD 
o 
M 
M 
n 
M 
M 
1- 
CO 
N- 
CO 
O 
O 
o 
M 
M 
i 
M 
M 
N a N Co qt O c M c M L C) - N ö qt Co Co c Co cr Co M 
uoileiAap CO M M CD O Q) tf N- CO N- CO M CO C N CD C70 tD C) N. CO li9 Ln O 
)o piepuels ö ö d Cl ö ö ö . ö ö ö ö ö 
ueayy 
N- N- M 
I 
O 
Co 
M 
00 
M 
ae 
N- 
n 
C) 
Lf 
C') 
O 
C) 
Int 
O 
M 
N- 
N CD 
N qr F) N M -e Q 
M Ö 
CD 
Ö 
CD CO Ö Ö O Ö Ö Ö Ö 
Q 
d 
CMO Co 
Co N 
q: r 
Q Ö Ö O Ö Ö O Ö 
0) 
O 
WO C 
d 
ýy 
N - Co 
e q1 O O ID O O O O 
d 
* ZD M Ci 
cm 
C'M ) 
M 
0 
CD cm Ö 
C. Ö 
Ö 
CD C> 
Ö 
CD 
Ö 
ä 
Co M 
M 
M 
N 
O 
Co 
M 
N 
M 
N O 
O M 
Co 
O 
- 
O Ö O 
Co 
d 
ID O N. N N. N- O C') M O O O 
"ý >« ag 
O 
O 
1ý 
O 
O 
O O O 
O 
O 
O 
O O O 
M 
M 
O 
O 
N- 
CD 
O 
O 1- CD 
M 
M 
d . 
ý+ Co 
O 
O tG Co 
C cz M CD M p m N O N Co M O N CD 
Y d 
O 
3 
61 O 
Q 
ä d O N W O Q) Q) O N- Co CD lV 
O LL 
N 
u 
H - 
C: ) 
O 
CD 
O 
CD 
O 
CD 
O 
cz 
O 
C: ) 
O 
C-) 
M 
rý 
GD CD O 
C-2 
M 
CD 
O 
CD 
O 
r- 
CO 
d Co . O O O O O O 
N 
CO 
O O tLn 
M 
Co 
CD Co 
N 
sc a> 
aý O > 92. 
Q d O O O O O O N- N O C) O CO 
.2 d » 29 
O 
O 
CD 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
Ö M 
ýi äf O Ö Ö O O Ö 
Co Ö O O Lr3 r2 
Ö yp -- -- - 
a WQ d O O LO N 
NO 
- 
A 
C') 
M 
M 
M 
-J 
') 
O M 
R) 
M 
xaPui luawaai d ui N of N = O aD 7 W 
uoileuºap 
ýn 
O 
ID 
C') C') 
CC! 
CO 
Lr, 
O 
N- 
O 
N- 
- 
N rn 
o PJpuelg ö ö ö ö d 
uea 
N- N- 
Ice 
C') 
Int 
M 
N 
M M 
N- 
O 
M 
N. 
O 
O N fý. 
N M M 
r- CD M CD Ö Ö Ö Ö Ö 
Ä 
O O O O 
E 
CL 
d WO N O 
N CO O O O 1, O O O O 
CD CAD CD 
M Ö Ö CD M 
) 
O 
ý Ö Ö Ö 
CG 
CV 
Co 
d 
Co 
K7 
M 
N 
Ö 
M 
Ö 
Co O 
C 
N 
Co 
d' 
Co 
N O O O 
tu T Co 
qe rý O O O 1, 
^ Co O O O 
C ýy 
>d 
1 ag 
Ö Ö M M Ö 
i O 
CD 
M 
M 
N- 
Co 
O 
O 
O 
O 
O 
O 
1 M 
M 
r- 
CO 
C 9 
. 
d. O O M Ö O CD M M ýO'9 
qr N M o 
Q d O O O M N c» 
N O O 
N 
.. 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
M p O 
O 
Ö 
CC! 
Co 
d A Ö O Ö O Ö Ö 
ý N 
N ° ö 
CL : 1» 
f.. Ö Q O O O O O O M 
N O 1n Co Co 
V 
C 
v 
3 
Q 
_ 
J 
- . 
d. 
am 
Ö 
O 
Ö Ö Ö Ö MM Ö Ö Ö 
O 
O 
O 
O 
M 
M 
V h 
o 
ý1 W O O . O O O O O O O M c= m 
h- V EQ V do 
p m 
Wä 
O O O O O O M O O O Om 
CL 
swalsAS 
)U9wJn3OJd N M i: f 119 CD N M N M N N N N M M C") C') 
%m 
M 
F  
cz 
x W 
O 
M 
W 
a W 
W 
cc 
a 
11 
Ö 
N 
V 
W 
O 
cc 
d 
CL 
4c 
Z 
J 
Wc 
W 
cc 
I . - 
x W 
vi 
V 
W 
H 
0 dr- 
a CL a 
z 
N 
I', 
VZ 
Za 
Z OG 
OWC 
ý 
U ^ý 
F 
ww 
xa ul uawaai6M PZ 
O r- 
O 
N. 
O 
N. 
O 
N. 
O 
C') 
M 
C') 
M 
N. 
cD 
O 
O 
O 
O 
N. 
CD 
N. 
CC 
N. 
c 
r N 
!V 
. - 
N 
cp 
LO 
9 Co 
M 
LC 
M 
M 
IC" 
Co 
C" 
r»4 
ýI{ 
nr 
Cc 
N 
CO 
-cr 
cc 
O 
ap 
uoiueiAa p r v m N. ° Co Co CO Co -: r 70 2 rlý ö Jo pJepuelg ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
c2 M 
N 
M 
Co 
Cr) 
t-. 
C') 
cc 
N. 
N. 
N. 
CC! 
M 
M 
O O 
N 
C') C. ) 
N 
C) 
O 
N mr C) N M t7 ýt 
W tp 
rp O 
O 
m 
cl 
M O 
O 
O 
O 
M O 
O 
O 
O 
O 
O 
O 
O 
N> 
a 
Co ^ O CM') C') 
G Ö M O Ö Ö O 
E ° m 
CM. 
W 2 
N N O M O O O O of O O O 
ti 
29 
M 
lM 
19 Ö Ö C. 0 C. M Ö Ö Ö Ö 
W 
"n 
M 
N 
M 
N 
cm Ö 
mr 
O 
Ln 
M 
r, 4 
M 
Co 
O O O O 
fl O 
m 
y G o 
Q 
d O N O O O M O O O 
C C LL 
m 
O 
p >m p 
cm m CO CO Ö OO Ö 
Ci Ö 
li 
M 
M ZÄ 
«O n O O 
C') 
CO 
Co Co Ö 
O 
p 
mr 
l7 
N 
O 
cm 
f7 
N 
C7 m 
o C .. 
CL) 
D 
Cm. 
Q N O O N L[') In m O N N. O N. O 
ti 
to 
La- 
ä 
y m - 29 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
M 
M 
CC 
kg O p 
O 
O 
O 
O 
O 
O 
O 
O 
ý' O 
`Q O 
Ö O Ö O O M M 
O p cm 
M 
Ö 
mt 
O 
LL') 
Ö 
M 
ý" 
d 
Q 
Q 
d O O O O O O O O Q] N O Qm 
W 
m O O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O O O O 
w EQ ö ö ö ö ö ö Co ö ö ö CD CC) Co 
A, 
o 
Wn d 
O O O O O O o O O O 
xa ui uawaaJb 
CM 
°' 
C') 
°' 
M 
" 
M 
" 
tc 
`° 
rc 
`° 
C'! 
°' 
fc 
c ; 
cc 
`° 
M 
°'" 
1c 
c9 
M 
r' 
N M -mr C`") M C') CO Co O Co Co Co Co 
uoije! nap 
Liz -e cm CO CO M M CD M tD 
v CO U) cc CO N. LC) CO 
Q) 
OD 
ö) 
10 piepuelS ö ö ö ö ö ö ö ö ö ö d ö 
N. N. N. N. M N. M M M N. C) N. 
ueayy N N. C") Co Ln N N N. - O N O N Co M !V M Q ýt 
d 
M 
ci 0 
M rý 
Co 
CD 
Ö Ö 
Ö 
CD 
CD 
Ö 
CD 
Ö 
CD 
Ö 
CD 
Ö > LO ^ O 
q: r 
N O O CO O O Ö O 
Ö 
WO E! N O M Co O O N O O O O 
Cki Co O M CC! M cD 0 cm C. ) M CD CD C: ) 
N O M mr D O Ö to . M 
O 
0 
O O 
C o L C D 
m d 
a0 M O e O N O Uli -e le O O O 
C 
- 
l CC! 
Ö 0 M Co 
Ö Ö M cD 9 
°' s' a+ % 
O cri M ö O cri Co N cri Ar ö Co ö Co M N cm M 
a 
Y _O 43 
Odä 
3 d O v M o v Co N Co ao 
v CL CD C-2 c C: ) CD CD CD CD ö CD ö CD Co CD ö C. ) Ci ö e 
Co ö 
l 
M ö ö ö ö CD Co y " O O O O O LO qr O N 
N N 
1ý 
tu 
W 
g 
Q d O -e cm O O O O O Co Co N. Co 
V 
d 
= y > . 
m.. O O 
O 
O 
O 
O 
O 
O OO OO 
N. 
O O O 
O 
O 
O 
O 
M 
M 
O 
O 
M 
M 
V 
W ` O O O Ö O O Co p O p M O M 
C 3 ,ý O n 3i . 
p 
m 
ä 
O 
r 
WQ d O O O O O O 6C') O O O M 6C) M 
m ý O 
swalsAs 
luawJnooJd N ! '9 it, Co r4 M q N M 
N N N N N M M M M 
r- 
ýn 
M 
We 
cz 
O 
vi 
v 
1.01 
Wx 
ý. W 
d 
O 
CW 
d 
6 W 
i CC J cm 
W 
Q ý) 
O .ý 
VI 
Ö 
00 O 
VI `' 
V I-- 
O 
WO 
d 
CL 
CL 6 OZ 
dW 
iW 
cc cc 
x 
OO 
\A VI 
VV 
OO 
co Cq 
WW 
HH 
Q_ 
dd 
O 
cc cc 
dd 
CL d 
QQ 
H 
CC 
W 
gn 
%. Od 
G7 
G7 
zz 
z 
oýc F 
Fý 
ýQ 
x ý, cý w 
xa u uawaaj8 
M 
ei 
M 
M 
O 
O 
C. J 
M 
N. 
Co 
N. 
Co 
N. 
CD 
O 
O 
N. 
Co 
O 
O 
' 
M 
M 
M 
M 
M 
M 
ii d P 
N M N CO lt) ý M Co M d C") ö Co C, 4 N. c !i ter Co u; Co r- Co cri Co 
uoileuºap It) N Co M O O C) N. N. Co 117 M CD N CO Co O Lt) I1) Q Co IS) Co qr Co 
10 piepuels ö ö ö ö ö ö ö ö ö ö ö ö 
ueaW 
N. 
O 
^ N N. Co 
M 
CO 
L') 
LL! 
M 
1l! 
O 
CO 
M 
O 
O 
N 
N. 
N 
N. 
l^7 
N. 
N 
M N M -mr l7 Q 
M M Ö m M 
r, 
Co Co Ö Ö M Ö Ö Ö Ö 
y> - Co 
Co O ý Co Co qcr O O O O O O 
E 
WW 
C 
ci. d N N ° O O M O O O O 
U. 
O 
W 29 
^ 
O 
f- 
CO 
O 
O 
h 
CD 
M 
M 
M 
M ° O 
^ 
Co 
O 
O ^ co 
O 
O 
O 
O 
O 
O 
Co O C: ) CC) 
Co 
<7 
CW) 
N LM L9 O CD 
O CD O Ö O 
q d 
N K! 2-1 N. O O N M N O O O 
LA- 
d O O 
O 
O 
O 
O 
° 
° 
° 
° O O 
N. 
CO 
N. 
Co 
N. 
Co 
N. 
Co 
M 
M 
M 
M 
l'") 
M 
T io O O O N M 
Ö c,; N 
c6 cci et Co Co CM+) 
N 
M ä 
0O 
c31 CL Q d O O O CD O) O N Co -e N O ^ O 
U- 
y 
... 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
C N. O 
O 
N. 1D 
Co 
fD 
CO 
l 
Ö Ö ° 
2 
Ö Ö Ö M O N O O O 
c d 
jp dO 
2 d 
Q 
d 
O O N O O O ° N O CO N Ln N 
U j 
-- - - 
C 5 - O O O 
O 
o 
O 
0 ° ° ° ä Ö Ö c c c c c a 
O 
C-3 
CL) O 
.2 i- c O O O 
LA- 
o 
N. 
Co 
t"') 
M 
N. 
O 
N. 
CO 
M 
M 
O 
O 
M 
C') 
N. 
tD 
N. 
CO 
N. 
o 
xa juaweai Pw d 
N M 
- 
ö 
Co Ur; tD ö U) N. Co Co Co CD Co Co 
uoUBIAap Co M Co 
-e 
N. 
M 
1. 
Om 
O Co Co 
1o piepus ' ö ö ö 
uea 
M N. 
O 
M 
It, 
N 
N 
O 
Liz 
N. 
M 
M 
M 
tM 
C) 
M 
CD 
gt M N C') 
CR CC! cm Ö Ö C-3 Ö 
Ö C: ) 
Ö 
CD 
Ö 
" CD - f- CO O -, qcr M 
O O Ö O Ö O 
E 
O 
T 
. . 
M CO p O M O 
ll 
D Kf N. CO 
. 
CD 
M 
C-2 
Cl Co CDD 
. 
Co Co 
O d 
O 
O M 1ý N N 
C 
«. 
O 
- C. 
M C. ) 
I- O O C 2 M qcr 
p 
Co 
N N 
.' 
O O 
Ir- EL y O O O 0 O O O m O l, O 
O 
Z 
O 
U äý "` Co Co Co Co Co O Co O O 
Ö 
Lr) -e N. V Ö EÖ 
W O _ . . Q O O O O O O O O O O 
fý N 
cr 
d 
N 
O 
U- 
swalsAs 
3uawmaad N M Ln t0 N M !C N M 
N N N N N M M M M 
00 
M 
F  
N 
c #Z 
x W 
H 
W 
a W 
W 
cc 
C, 
11 
ö 
N 
VI 
V 
W 
d 
O 
W 
CE 
IL 
w W 
2 
W 
x W 
V 
W 
H 
O 
IL CL 
N 
z 
OC 
F 
w 6T. 
xapul 1uawaal8 
N. 
iD 
Cl) 
c 
N. O 
o 
O 
o 
N. 
Co 
O 
C) 
C') 
M 
C") 
M 
C) 
M 
N. 
CO 
N. 
Co 
rý 
Co y O 
M 
N. 
C') 
O 
It) 
CO 
N 
N 
M 
CO 
M 
Co 
Co 
C') 
CO 
C) 
t* 
Qj 
co 
O 
co 
N 
Co 
O 
Co 
uoIieIAap 
. - 
LV) 
^ 
o 
. - 
Ln 
O 
LO 
M 
co 
LO 
co 
et 
co 
1[) 
co 
ao 
Co 
M 
N 
N. 
ºn 10 piepuels ö ö ö ö ö ö ö ö ö ö 0 
ueayy 
M 
LO 
^ 
co 
C") 
Lri 
O M 
Lzi 
M 
OR 
O 
C-3 
N. N. 
v 
N. 
RI: 
M 
o _M 
M 
0 N tt M , N M !t IRr 
Lo 
GO 
CO 
tp 
co 
0 Ö Ö Ö 
O 
Ö O Ö Ö Ö Ö 
d 
a 
0 
° co LO CV) ci C=; ° 
0 
C. W Co 
C 
Q 
2! - 
qcr . - O co O C) co O C") O O O O 
Ly 
I 
M CD CO O O CD p 
C) M M M CD O 
CD 
O 
CD 
O 
" Ul) 
M 
mr 
CD CD cc 
l7 
p M 0 p 
CL 
n 
d co N N 1ý O O Q O O O 
W 
ý p M C Ö CM'') CM7 CO CO CO CC) 
Ö N. 
dO 
WQ O O 
M 
111 O 
O M M 
N 
co 
LO 
co 
LL9 
co 
N CG CC 
d O 
CL 
ä d O O O O M eY N. N. Co N M N 
Li 
W aft 
C) 
O O 
Ö CD 
O 
CD 
O 
C) 
O 
Cl) 
M 
C) 
O Ö 
CD 
O 
m 
M 
Pl 
C 
Cl) 
Cl 
n id CD 
CO 
ci C6 p 0 M N CD Cl) O Co M CO CG co M co 
E 
CL Q T O Llý O O O O N 
1 
O co 
1 
O LO N N N 
W 
W ý. d 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
- 
M 
M O O 
O 
O 
O 
O 
O 
O 
M 
M 
O 
O 
y En ö ö ö ö ö ö in d ö ö 
° 
eM"i 
° 
E 
0 L3 o Z 
d 
CL 
uý Q 
d 
O O O O O O O O M Iý M 
xa ui uawaai9 
CO O 
M 
M 
M 
M 
M 
M 
M 
M CO 
M 
M 
M 
M 
M 
M 
O 
O 
' 
C' OR 
i Pd v 
N 
co 
N 
- 
It) u) M ri C') c-i M CO Co Lr; CD m qr Co er co . sr co N co 
uoileinap M M 
Co 
CO 
Co 
C'M 
N. CD 
N. 
N. 
N. 
CO 
N') 
Co 
N. 
N. 
Qm 
Co 
N 
Co 
O 
o) 
10 pJepuelS ö ö co ö ö ö ö ö d ö ö ö ö 
uea J 
M 
N 
C") 
qg: 
N. 
U) 
N. 
N 
N. 
CO 
N. 
N. 
C. ) 
qa: 
N. 
N 
^ N. 
M 
C 
N 
M 
N 
M 
N M N C') q: r 
CC! 
M 0 M CD 
Ö Ö Ö O Ö Ö Ö Ö 
AS co cr) O N cc cm Ö O CO O O O O 
2 
CD 
WA 
C 
E N 
O C N. 03 O O co O O O O 
ýy 
M Ö 
CO CD 
Ö 
CO 
r- Ö rý O 
CD 
O 
, 
rý 
O Ö Ö Ö 
Q 
0 
N 
CO') Co 
O CO cm R: r cc U) 
co 
CO) 
O O O Ö 
G 
C 
r. % O N 
N N N O CO Cº LO co co O 
O 
CD co 
Ö 
cl 
CV) CV) 
cl CO 
C 
CD 
Ö 
M 
Ö Ö 
co 
Cl 
C', 
CM9 
l Yf La O ui 0 M tn C N 
C) m cm 
M 
co N ) 
CC 
C. mO 
C C2. 
Q d O N M O U) co 
M 0) O N. O 
W 
V . 
d.. ag 
Ö Ö M Ö Ö Ö M 
M 
CC 
co . Ö 
N W LO " O O 
M 
N 
Ö O O M N 
M 
It) O 
M 
1n 
O 
N 
O 
C. J 
O 
N 
5 ä 
CA . 
E 
:: O ä 
co o N. O C) o N. 9 o CO co CD cc 
IC 
= ý. n C 
"10 y r 
O 
O 
O 
O 
C) 
C) 
O 
co 
O 
co 
co 
co 
0 C) 
O 
O 
O 
C) 
O 
C3 
co co 
v y EQ ö ö ö ö ö ö CC) ö ö ö Loci 
v v cc; 
ö 
W 
C2 
V 
d 
do 
- C. 
W a a d O O O O O O O O O 
d I 
U. 
swalsAS 
RuauJn3OJd N M . K1 CC N M !f N ! ", 
N N N N N C') M M M 
ON 
M 
F 
W 
W 
crJ 
Vi 
v 
W 
N 
sic 
cc 
d 
O 
Q 
IL 
d 
w 
W 
H 
cc 
O 
Pl 
00 
VI 
V 
O 
W 
I. - 
5 
cc 
a 
cc a d 
LU W 
O 
O 
Vi 
ý. r V 
O 
00 
W 
H 
a 
cc 
d 0 
CL. 
IL. 
W 
2 
W 
I- 
H 
W 
I 
V 
z w 
a U 
F- 
a .. 
ao 
Ö 
z 
x W 
G 
x 
W 
a W 
W 
cc 
C, 
me 
11 
ö 
N 
VI 
rr 
V 
W 
H 
0 If 
a 
W 
2 
W 
cc 
x W 
v 
W 
H 
0 
cr a a 
x 
N 
V 
z 
d 
>4 
F 
.r 
.a 
Q 
w 
xa uawaai 6 w 
fý 
O 
M 
' 
O 
O 
M 
M 
M 
C') 
M 
M 
C) 
M 
M 
M 
1-ý 
CO 
1ý 
CO 
M 
M 
M 
C"7 
M 
M j P V CO 
N _ M 
CO 
qt m 
Id) 
M 
U, 
M 
f-Z 
Co 
LC) 
Co 
N 
mr 
N 
Co 
r" 
Co 
LL'f 
Co 
C") 
Co 
uo! IeiAap pp 
qe 
Co 
cn 
^ 
Ine 
O 
in 
M 
r1 
M. 
in 
U, 
cc 
c., 
co q: r rn 
xt 
rn 
M. 
ao 
M 
m 
Q) 
rlý 
in piepueis ö ö ö ö ö ö ö ö ö ö ö ö ö 
Ueayy 
M 
ßi9 
M 
U. n r C') 
N 
Or N 
N N) N M ct 
d 
ag 
c9 
M 
0 
M Ö Ö 
Ö Ö O 
Ö 
Ö 
CM CD 
Ö 
Ö 
. 
Lo y 
d 
cm 
C O U) O 
CD 
C 
O 
r! 
Ö O ý. 
O 
M O O 
Ö Ö 
WW 
C 
d N Co O M N O O O O O O O 
Lä 
d 
N 
M 
CD 
Ö 
CO 
rl% M M 
Ö 
CD rý O M O Ö Ö 
CD CD 
Ö 
"n 
O 
m 
r2 
Co 
M 
r- Co 
in 
C. 
qt Co 
Co . - CO O O Ö 
G 
CD 
C 
T O N - 
M 
- O CO of cm O O LA- 
2« e_ 
O 
O 
O 
O 
O 
O O O 
N 
cc! CO 
M 
M 
O 
O 
O 
O 
M 
M 
M 
M 
M 
M 
C') 
M 
cu Co 
15 " O 
Ö O 
M O 
CO O M N 
Ö 
M 
Ö 
LL) 
C') m 
M 
l') 
N 
C') 
N n 
O 
ä O M) O O L[! N N. Q) O N. N. 
N.. 
d Ö Ö Ö Ö Ö 
Ö Co M Ö O CO O O 
` .n 
O Ö O O O O O CD Co N Co 
-O 
i 
3O 
ä d o 0 0 0 0 0 Lm o ý' oo ao 
d 
ý. .... 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
0 O O 
O O O O O 
O ý° ö ö ö ö ö ö Co ö ö ö ov Lon 
°v 
d 
WQ 
T O O O O O O O O O O N 1tß N 
Co 
G. 
aaiR 
M 
C') 
N. 
CO 
O 
O 
M 
M 
N. 
CO 
N. 
CO 
N. 
CD 
M 
M 
M 
M 
C') 
M 
M 
M 
M 
M 
rý 
CO 
ýuaw xaPw b U) N N M Co qi m M Co M Co C`) Co CO N. N. i; Co m CO N GO Co 
uoileinap in 
v 
cm 
ao 
O 
in 
cm 
v 
O 
r, 
M 
oo 
N 
eo 
Co 
co 
1. 
N. 
Q) 
co 
Q) 
N. 
N. 
cc 
M 
N. 
in piepuelS ö ö ö ö ö ö ö d ö ö ö ö ö 
Ueaw 
N. 
N 
C') 
Co N 
N. 
CO 
C') 
CO 
R) 
00 
@') 
C 
N. 
1f! 
N. 
O') 
N. 
N 
N. N. 
M 
C') 
N 
- M CO 
Ö M M M Ö Ö CO Ö Ö Ö Ö 
ý' 
"ý 67 ^ tOlJ M 
M O Ö O O O O Ö 
ö d 
G 
WO d N O O O M O O ll7 O O O O 
C ýy 
E^O 
Ö 
Ö 
c= M. 
IR 
Ö Ö 
p Ö 
CD C: ) 
Ö CM Ö Ö Ö 
"ý 
N M 
COD COO 1Ln CC O 
M M Ö Ö O 
C 
tu 
d 
Co Q) Co 
- 
N Lr) Q) O C. 2 C) Imr O O O 
C LL- 
> 
. 
d.. Ö ^ O Ö t^O CAD 
Ö M 
C') CO 
M Ö N. 
Co 
ýd+ O Co ý' O 
Co N 
N lLn !t 
r3 O 
4ä 
dO 
Q d O N O 
U) Co CO N. 
O N. M it) 
CO) 
C. 3 E 
m ag 
O 
O 
N. 
CO 
O 
O 
O 
O 
O 
O 
O 
O C 
M. 
CO 
O 
CD 
Op 
O 
CO 
Cp 
m 
C)) 
. 
M 
O") 
1ý 7 
Ö CO Ö Ö Ö Ö Co o M Q Ict CO ' eö ä a i ' 
O N O O O O Ln N N 
M M 
C. 3 
Q 
y 
if 
2r- 
Ö 
3, d 
Ö Ö Ö Ö Ö Ö M M Ö Ö Ö 
O 
O 
S 
1O 
CO 
I O= i" O O O . O Ö O O O O C Co cz 
Q 
C3 
CD 
E 
O 
ä O O O O O O O O O O 
d d 
swa)sAS 
luawJn30id N M 1t! CO N M n3: 17 N M 
N !N N N (N C") M M M 
0 
ýo M 
F  
W aý 
c#DZ 
x W 
C 
W 
2 
W 
W 
cc 
co 
F 
N 
VI 
V 
W 
H 
RE 
d 
O 
Ir 
d 
W 
2 
W 
cc 
H 
W 
v1 
V 
W 
I 
_Q ME 
IL. 
O 
0. 
CL 
N 
9; 
%. Wo 
V 
UZ z 
ýF 
a ým 
ýQ ýc W w w. 
xa luawaalbM u 
O 
C 
r 
CD 
M 
Cl? 
M 
M 
O 
O Co 
rý 
CO 
f-ý 
CD 
M 
M 
1- 
CO 
f- 
CO 
r- 
CO 
M 
Ci , Pr 
co RT O M cc co CO N LL! qw N co 
I 
6L) 
N M qr m M M co co qIr CD Co Co co 
uo[ieInap 
LO co - co . - LO co v o CIO co v oý L v CO CO Co n O r- CO CD 
;o pJepuels ° co 
. C) 
I co 
. ö ö ö co ö d ö ö 
O M r £ O M M 1ý M C) M r 
ueayy 114: OR co CD N CN M N N 
l 
C, C-4 M ýt Q 
mod 
Ö 
CD 0 
M 
co 
Ö CD Ö O Ö Ö Ö Ö 
cu co 
O 
cc 
ro r M c M 6 0 
E 0 0 a 
Ly C 
Q 
d 
P 
O "- O O CJ O O cc O O O O 
L L 
O 
O 
O 
O 
c 
M 
1r 
rD 
r 
CD 
1ý 
CD 0 
O 
O 
O 
O 
O 
O Ö 
CD CD 
Ö 
C) 
Ö 
. LO CD -qr 
N 
{2Y 
cc 
cc 
co co 
LO O 
M a) (D M O O O 
C. 
C 
d N co e N 
co 1 O O N O O O O 
> 
w 
O 
O 
N 
O 
rr 
O O O 
r 
O 
M 
Cr) " co 
1- 
CO 
M 
M 
r 
CD 
M 
M 
O 
O 
O 
O 
cc c; CD fD O t2 ý`') O co N 
CM cc M 
N 
Ö Ö 
40 
y 
O CL Q 
d 
LA- 
O LO O LO q N co Lr) rý M M 
... ý2 
C) 
O 
r 
c 
O 
O 
O 
O 
O 
O 
O 
O 
cn 
m O O 
M 0 r c 
v co 
> "` 
Ö . CD O Ö Ö O C7 C"M O m LO 
O 
'cr 
cc 
RT 
cn 
O Q n 
- C 
O 
'O 
Q 
O' d 
LE 
O N O O O O M M O CO N CD 
O 
Ö Ö Ö Ö Ö Ö O O Ö Ö Ö 
fý 
O 
M 
M 
fý 
O d 
>r r 
2 2 Ö Ö Ö Ö O Ö Ö Ö O M co 
c ) M 
I 
CL M 
__ 
L. E 
M O O Cl) M rý M rý 
uawaaibM xa 
M O CD O M M CD Cl CO tD CD CC! 
wl PY ) N Ö !V cc Lr) co M N q: r O -cr N 
N c) Lo M M M co co q: r co Co co co 
uoiueineP cc t- co N co co co M 00 co) O) M N 
mr o o) co CO co co Co t Co ao " co 
;o pJepuels ö ö ö ö ö d ö ö ö ö ö ö 
r O M O P. 1r m R) C) ý 
ueayy N CD t1ý CO 1ý 1ý M O N N 44: C -i lV C -i qr !f 
M Ö Ö O O O Ö Ö M Ö Ö Ö Ö 
AS ^ O cc cc M M O O Cl) Ö O O O 
CL WO 
cgý 
- 
C4 
N N O O O r O O O O C 
mod, tD 
Ö C. 
GD 
% Ö Ö Ö O O O Ö co 
Ö 
co 
U') 
CD 
Lo 
; co co O O O 
ca. 
CL 
w co M N qw O LO O cc 
N co O O O 
C 
> d O 
O 
O O ^ 
M 
Cl 
M 
Cl 
f- 
CO 
O 
O 
1- 
cc 
f- 
co 
r 
CD 
f.. 
CO 
f- 
CO 
. + O 
O O 
O 
O 
CD 
m M M cc; M C6 cc; M O N 
40 C N M N CL 
0 
ä 
CL ci- W O Cl) O N "" "" co Q) co cc cc 
N 
d O O 
O 
O O O O 
O 
O 
O 
O 
M 
M 
M 
Cl O O CD 
Cl) 
M 
C`7 
M 
M 
M 
c 
O % O O N O O O O 7 N M 
N c n 
d Q d O c co O O O M O 
M O 
LE 
Q 
O O O O O O O O O O O O O 
O 
O 
O 
O 
d >r O d 
O 
ö 
O 
ö 
O O 
ö 
O 
ö 
O 
ö 
co 
ö 
O 
ö ° ° ° 2 En co v v v 
W 
C ý 
M 
d 
Q d O O O O O O co O O O N N N 
LE 
O. D" 
swaiiAS 
iuawmaoJd N M 6C9 tp N M N M 
N N N N N M M m m 
M 
F 
ýO 
ýZ 
'c W 
G 
Z 
0- 
im W 
2 
W 
Yd 
cc 
Co 
11 
Ö 
VI 
V 
LY 
H 
0 
cc 
a 
U. ' 
2 
cc 
I- 
x W 
VI 7 
W 
H 
ME 
A. 
O 
cc 
0. 
0. 
N 
I', 
V 
V 
ZZ 
Z 
ýF 
r 
cI 'r 
F  CD 
0ý Q r 
(jý Gin 
xa w luawaai6 P 
r M 
M 
M 
M 
r- 
CG 
I- 
Co 
M 
M 
1r 
CO 
1N 
CO 
r 
CD 
M 
M 
M 
M 
O 
O cc b CO N C. ) ! ") ui is Co N i: r N C. ) N ö Co ö Co 4 CD - CO Qm CO 
uoile, Aap Co 
et 
c3) 
a 
C") 
r 
Co 
mr 
M 
le 
Co 
C') 
N 
Iý 
M 
a) 
O Q2 
rý 
Q CD 
Co 
N 
r-. 
10 plepuels ö O ö ö ö ö ö ö ö ö ö ö d 
ueayy 
M 
M 
fý 
Co 
Iý 
1-ý 
M 
M 
M 
N 
1ý M 
O 
M 
O 
M 
N 
I 
O 
1ý 
O _O 
M 
O 
N tf m N M mt R q: r 
"' i 10 
CO O O ýD CD M Ö O O Ö 
Ö Ö Ö 
d 'C Co ý cO CO Co cc c=; O O O O O 
CI) 
2 
G 
O. 
W 
Q 
cu N N N 
N O C Q! O O O O 
d PM9 C') 
Ö 
CM'S Cc O O 
Ö 
CO CO OO OO 
O 
O 
. LO 
0 
M 
C') N M 
M 
N 
CG O 
Ö CG CD 
92. 
W 
1 Q) - LL! O N U, W O O O 
«m m 
O r- O 
O 
O 
O 
M 
Ci 
1ý 
cc 
M 
M 
O 
O 
C') 
ei 
N 
to 
M 
M 
O cc Ö Ö M N 
CC M 
In 
O D 
q: r 
f'ý m 
N 
CD M 
N 
Q 
Z 
C 
O O fý In N f- Ln rý 
C 
O 
CD Ö Ö CD Ö 
m 
ci p 
M 
CEO 6^O Ö 
O O O u3 
M 
gr 
p M 
C. 2 
CC 
-mr 
CD 
Ln 
1A 
CM. d 
O M N O O M O O 
p) 
O 
cc 
c 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
r- 
OO OO OO Ö 
r-. r 
O O O O O N O O O en 
Co 
N 
Co 
N d Ö 
W Ci. 
O O O O O Oo O O G C) a0 Oo 
N 
O 
U- 
xa luawaaýA 
O 
O 
M 
M 
M 
M 
M 
M " CO 
r- 
CD 
O 
O 
O 
O 
c') 
M 
M 
M 
r- 
CO 
1- 
CC! 
Pw V N 
N cr N r i5 ci C') a6 M cd O) gt r Lr; 1ý. ui OD cd Co v Q) 
uoile! Aap 
M 
po 
M cc 
o 
U) 
N 
U) 
CD 
M Ine CD 
M M 
OO 
Co 
Q 
Ln 
q7 
1o piepues ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
O r 
CO 
ý 
0 
M 
c3e 
M 
CR 
O 
rlý 
O 
N 
r 
1l 
n 
N 
M 
C') 
M 
1ý 
N M N C') et mr q: r 
O O Ö Ö M Ö Ö Ö Ö 
Cy) C. 2 
O O Ö O N O O O O 
O O in O O r O O O O 
29 
Ö Ö 
M Ö Ö M Ö Ö Ö Ö 
40 C: ) Co Co Lr3 C-2 Lt) O 
^ O Ö M Ö O O Ö 
CM. cý 
N C O 
O O O O O 
ýy 
O 
O 
O 
O 
M 
M 
H 
M 
M 
i 
M 
M 
M 
Ö Ö 
Ö 
O 
Ö 
M !f 
r 
N N 
C C 
CD CL O C Co qcr M O Q) M N. N. O O 
Ö O 
r-. CD Ö O O O O 
`n O O O 
LO O 
^ O 
to 
^ 
fm 
N 
CAD 
Co 
tC 
N 
N 
LU 
- 
c3 
o 
Q cy, O O N O O in N O 
N O N O 
O 
O 
O 
M O 
O 
O 
O 
O 
O 
M 
O O Ö O O Ö Ö Lgl 
ý 
O O O O N O O O O O N 
walsAS 
1uawWn3oid M 'mr n Co /y M le - N M 
N N N N N M M M M 
N 
M 
F  .ý w ,., 
ýz 
x W 
O 
W 
W 
W 
cc 
cm 
II 
ö 
N 
VI 
V 
W 
H 
ME 
CL. 
C2 
cc 
d 
d 
J 
LL 
W 
H 
W 
O 
V 
W 
H 
d 
O 
IC 
IL. 
a 
N 
a; 
U-00 
V 
z 
vz z z 
ýF 
ý. 
ýý 
00 
Fý 
Q 
ý. ý1 w cý 
n M O o N. M M CD N. N. N. O M 
xa ul luawaalA O M o o Co M N) O CO GO CD O R) P V 
N M CO 
R 
Co r-Z -e M l N Q ) M M a0 m i C O = a0 
UOIýBIA8p M Q a» M Co r. M un N. .: r cm Co 
10 piepuels 
1ý 
ö 0 
N. 
ö 
CO 
ö 
h 
c 
Co 
ö 
Q! 
ö 
-e 
c=; 
Co 
o 
C) 
c5 
Co 
ö 
C) 
ö 
ueayy 
en 
'nt 
N. 
N 
O 
II: t 
O 
N 
M N. 
CD 
N. 
M 
O 
N 
M 
N. 
N. 
O 
M 
_ 
O 
N 
N. 
O 
N -t m N C'1 Q Q 
CD 
29 
Ö M 
0 
Ö 
CG CD Ö 
C: ) CD 
Ö O 
Ö Ö Ö Ö 
. La E ° m ý°n 
Co Co ö ö Co ö ö ö ö 
0 0 
LZ C d 
N M O O O O Co O O O O 
d", CO 
Ö Ö Ö M Ö CD M Co m M CD Ö 
CD Ö 
JE O CD Co M CM') Q O M O M O 
Ö 
Ö O Q 
O 
CD. 
Co 
C: r 
d 1lß m cri O N O O N O O O O 
C 
v > 9 
M 
M 
C) 
M O 
O 
O 
O 
O 
M 
M 
O 
O 
M 
M CD c: i 
O 
O 
N. 
tD 
O 
O 
M 
M 
'Ö 
N /O 2 M M Ö Ö Ö C) Ö C*) O Co Ö C"J 
d 
Wn Q N M N Q M M Q 
C 
dO 
C. d Q Q N CD Q) N. M Q O - O M 
d 
to m 
- 
CD 
Ö M 
C= 
Ö 
C: ) 
Ö 
Ö Ö M M 0 CD 
M Ö 
Co 
ä 
> "= O rM 
O O O O 
q: r 
C. O Co M N 
ö 
Z Q O d O Q O O O O M O O 00 Q Co N 
d LL- 
CD 
d > .. 
O 
O 
O 
O O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O O 
C: 2 
O 
CZ) 
O 
CD 
O 
E ö ö ö ö ö ö ö ö ö Lon ion Lon C. E 
O O Q 
I 
__ rý O rý M. rý M rý O M O O M xa juawaai6M w Co O CO CO CD M cm 9 M O O M C P r N cci N O N Lti Q O M N CD M . C) N (N N N M M C) m cm rý Q rý OD Co c3) 
uoileiAop ICJ CO M N. M L[! M M Co L[9 Co Ln 
M N. " N. CD Q cD Cl! CO CR N. Q 
10 piepuels ö " ö ö ö ö d ö ö ö ö ö 
M O O M M N. M O N. O O N. M 
ueaw M {l7 LC) CD N. N. LC - CO N N. 
N ýT C) N C) tf Q 
1ý 
CO 
N. 
Co 
n 
Co 
O 
O 
M 
M 
M 
M Ö Ö 
N. 
O Ö CD CD CD 
"C Co rii O O M O O CO Ö 
Ö 
Ö 
Ö 
Ö 
Ö 
O 9 
dÖ 0 0 Co C cm Ln 
WO E N N N Co CO O O O CD O O O O 
C ýy 
CM*) GD 
M 
CD 
Ö 
CD 0 Co 
Ö Ö Ö Ö Ö 
O C VD Co M Co cm Co 
l O cC 
M O O O Ö e 
d C-2 U i 
G 
c 
6C) Q Co O N O N Q) M O O O V C ýy 
d 
n cm rl_ Ö M M 
N. 
CC! 
O 
O p 
N. 
co 
M 
M 
O 
O 
N. 
CD 
N. 
CD 0 
y d 
. 
ý 
Ö 
O 
CO 
CO O M CO O O Co ce CD Co Co O 
E 
. . _ G 
M Q N 
in 
, ma yo Q 
« C. N O N O Q U) M O M CD Co U) O 
d JE 
N E ä CD CD C: 2 CD cm cm e- ý o ö o o 
rý ca o o r, cc w o °: ýo ö ö ö ö ö ö . Co Co Ö Co Ö Co 
V. L. "= O 
Ö O O O O N LO O 1ý N N N LA 
W 
t 
d 
. 
Q 
O O O O O O Co N O N Co Co Co 
Ir - c m O O O O O O O O O O O O M M O O O O O O N Co M M M 23 ` O Ö O O Ö O ^ O O Ö Co qcr ce Co C. ) 
V 
W 
.ö 
E 
rä 
WQ 
O O O O O O N O O O Q O N 
CL- 
swaisAS 
luawJnaad N M Q IS) tp N M Q N M 
N N N N N M M C m 
M 
M 
Z 
. -: O 
VI 
V 
O 
WX 
I- W 0 
d 
O 
cc W 
a. 2 QW W 
cc J (7 
Q 
Q II 
W ti/ 
O 
O 
N 
VI 
OV 
00 
VI 
V~ 
OQ 
N 
CL. 
WO I- cc 
ac d 
jr a 
1%. 
ox 
a. CL CL 
YW 
Ir cc 
W t- 
x 
OO 
.. q: r 
VI VI 
VV 
OO 
Ge 
WW 
1- I- 
QQ 
cc 
d a. OO 
I. Cl. 
= cc 
IL. a. 
Q 
yx J W 
II, 
z 
ä ý- 
U 
FM 
ww 
xa uawaajo u 
fl- 
Co 
M 
M 
M M 
C) 
M 
`' 
M 
N. 
M 
ö 
M 
` 
C) 
`' 
O 
° 
1ý 
`° 
M 
ei 
1ý 
p i i v 
N M nr C) M M M CO , Co GAG ONo CMo INt Co 
uoiueiAap M 
r 
Co 
o) 
Co 
Co 
po 
v 
O 
In 
M 
t Un 
M 
Co 
Co 
eo eö 
Co 
N. 
M 
oo 
N 
Co 
10 piepueis ö d d ö ö ö ö ö d ö d ö d 
ueaw 
M N. N. N. 1ý N. 
CO 
N. 
Q 
N. 
N 
N. 
CO 
O 
N 
C) N. M 
N 
N M N M qi !f 
ag 
Ö Ö 22 M Cl 
M Ö Ö 9 Ö Ö Ö Ö 
> 
Yd "ý= 
C: ) O 
CO 
M M 0 O Ö Ö O 
O. 
o 
M 
W2 
C 
d N OD O O ^ O O O M O O O O 
«d+ 2ig 
N. 
Co 
O 
O 
N. 
CO 
N. 
cO 
N. 
CD 
N. 
CO Ö Ö 
M 
M 
M 
M cz Ö 
CD 
Ö 
CD 
Ö 
Ö 
Co 
" 
O 
O N Co 
CO lm co O O 
M N O O O 
W 
Ö 
ä 
CL 
C cý CO N N ^ O N. O O O 
ýy 
C M M 
M 
M O O 
O 
O 
O 
O 
O 
O O O 
M 
M 
N. 
co 
C') 
r2 
C) 
M 
N. 
Co 
M 
M 
C 61 
W W Q 
C) C"') 
r 
O O O 
Ö 
N O 
M 
. - 
Co 
N. 
M 
M 
M 
N 
Co 
N 
m 
N 
61 O 
Q d ve q. O O O CD O -cr N O N. Co N. 
o 
V 
m 
-cu äp_ 
Ö 
CO 
M 
M Ö Ö O 
M 
M 
O 
O 0 
C') 
M 
O 
O 
O 
O 
O 
O 
j 
il» d 
O CG N Ö O O C-2 CD O m cz M M 
z ýo 
= ä d O N N. O C) O CO O M N Q) 0) 
0 
"- d > ... z9 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O CC) 
M 
Co 
Co 
EQ ö ö ö ö ö ö CJD ö ö ö Co v v 
ä 
d 
a 
tu 
C CL CD 
d 
O O O O O O . O O O - Z 
LA- 
AM 
O M 
M 
C) 
C') 
C') 
M 
M 
C') 
M 
M 
N. 
CO 
O 
O 
l") 
M 
C') 
M 
O 
O 
N. 
CD 
N. 
CD 
xa w luawaai PY O M LCf M M Lt) rý M r M 
^ 
M 
O 
O 
N 
N. 
Lr) 
Ii) 
CC) 
CO 
Q 
Co 
Co 
Co 
Co 
Co 
uoileiAap CO N. O N. = tf M r": N Co Co CO t[) O 1n N. L[) N o)" 
U) 
Co 
Co 
CO 
Co 
Co 
in pJepuels ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
O 
It! 
N. 
N. 
N. 
CO 
N. 
Co 
N. 
CO 
N. 
Co 
M 
11! 
O 
tD 
N. 
N. 
O 
CV 
C') 
M 
: 
M 
qt 
m C, 4 -4 ei 
« CE! CC! 
M . Ö Ö Ö 
CD 
Ö Ö Ö Ö 
22. 
". 
23 
m 
cm Co p C. ) CD M Ö O CO O O O Ö 
d d CD d 
Wa 10 d 
ci. 
`O O 
O N Qj O O N O O O O 
C ýy 
Co CD CM '! 
Coo 
C 
M 
H 
C. 
C) 
cm CM 
Ö 
CD 
O 
C. ) 
M CD Ö 
CD 
Ö 
CD 
Ö 
. 
Co O M M cm; of M Ln c; O 
O M Ö Ö O 
CD, G 
Q 
y O -mr O CID O O M O O O 
A C ýy 
C 
V 
N 
N. 
CO 
O 
O 
N. 
CD 
O 
O 
N. 
Co 
N 
CD 
D 
O 
O 
O 
O 
M 
M 
") 
^ 
Co 
N. 
CD 
O 
O 
O 
O 
O 
d N 
W' 
Co Ö CO 
Co 
O 
N 
CO 
N 
C O C 
Co Ci 
C 
N 
O O 
O 
Q 
NO 
CD CL C. d U) M N CO Co CL) O 
N N Co M M 
o 
pf CD CD 
rý 
Co 
CD 
CD 
C: ) 
C= 
cm 
cm 
CD 
CD 
rý 
tD 
cz 
O CD 
C: ) 
O CC cc! CG 
Lj tu O t0 O O O O 
-e CD c:; cm tio Co Co mr Co 
Ö 
Lai = Q O N O O O O O O O Co 
Ö 
LL. 
CD 
> d >« 29 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
C') O 
O 
O 
O 
O 
O CO M 
M 
0 O O O O O Ö Ö O O qr -e Uli 
Y 
Q 
Z 
s`ra ä 
WQ O O O O O O O O O M O 
. 
swa, sAS 
)uauunaoid N c lee u cp N M t1 M r' N !V N N !V M M M M 
le 
M 
F  
O 
Vi 
v 
0 v 
ui 
I -- 
ox 
a 
cr 
a CL 
Lu W 
1- 
W 
O 
O 
O 
00 
VI 
V 
O 
W 
N 
cm 
CL. 
0. 
W 
O 
O 
VI 
V 
O 
00 
LY 
H 
a- 
O 
CL d 
W 
Lu 
W 
I- 
W 
V 
z 
z 
a U 
F 
M 
.. ý 
Z 
x W 
O 
Z 
H 
W 
2 
W 
W 
II 
Ö 
VI 
V 
LLI 
H 
ME 
IL. 
0 
ac d 
IL 
LU W 
2 
W 
cc 
H 
W 
vi 
V 
W 
H 
ME 
CL. 
Cl 
d 
IL. 
N 
z 
F- 
wo 
xa w juawaaib 
O 
O 
O 
O 
O 
O 
M 
M 
M 
M 
N. 
Co 
M 
M 
N. 
19 
N. 
CO 
O 
O 
N. 
CO 
M 
M 
M 
M 
p b 
M M LC) M M C) N. LC) N- Co Co Co 
uoileiAap N 
rn 
M 
O Li Lcý 
M 
Co 
Co 
In 
M 
Co 
Co 
qe: 
CO 
M 
M 
N. 
Co 
Co 
h 
cc! 
Q) 
ao 
10 piepuelS ö ö ö ö d ö ö ö ö ö ö ö 
ueaw 
O 
r 
O 
Co 
O 
Ul 
r 
OD 
rý 
CO 
C") 
N. 
N. 
U7 
N- 
CO 
M 
ce 
O 
In 
M 
N 
1- 
N M 
N le P9 N C) -e mr q: r 
Ö 
CO 0 
Ö Ö M 
O 
Ö 9 Ö Ö Ö Ö 
TW 
E 
.ä COD ID O N CO D 
M Ö Ö O O Ö O Ö 
CL 
ýy 
c: ý 
d O N O CO O O O O M O O O O 
C U. 
O 
O 
M 
M 
O 
O 
M 
M 
N. 
c 
O 
O CD Q 
cm 
Ö 
N. 
co 
M 
M Ö 
C: ) cm 
Ö 
l= 
Ö 
O M 
'O 
^ 
- 
C 
CC) O O 
Co M O O O 
d `a 
d 
C') N U, O O O CO -cr O O O 
E 
W 
« 
O 
O 
M 
M 
O 
O Co 
C') 
M Co CO 
M 
M 
M 
M 
M 
M 
N. 
CD 
h 
GC 
N. 
CD 
a d Co W O M 
M 
N 
O 
IS) O 
M 
N O O 
M 
M 
C') 
CO 
C") 
N 
CO 
N 
Co 
N 
CO 
N 
C CL 
O 
"C 
p/ O 
ä d Q) N. O N N. N N O O N. CO CO Co 
d W 
C 
d 
29 
Ö 
Co 
Ö Ö Ö Ö O CD M M O O 
` 
O CD Ö O O O O M 
CD 
Co O 
M 
Co 
M 
N 
O 
N 
O 
lo 
V d d 
CD O ä 
= Q 
d 
O N O O O O O N O O M. Co M 
r 
y O O 
O 
O 
O 
O 
O 
O 
O 
O 
O M 
H 
O 
O 
O 
O 
O 
O 
Ö C') 
ß' 
M'7 
tu 
äý 
"ý E O 
Ö O O O O Co 
Ö Ö O CD Lti 
C. ) 
LO 
m 
Co 
«3c 
WQ 
cr 
CD O O O O O O O O O O O O 
t 
1-- 
W 
ýuawaaýb xaPui ýI 
O 
O 
: 
M 
M 
j 
O 
O 
M 
M 
ý 
M 
M 
) 
1- 
CD 
rý 
CO 
rý 
CD 
N 
tD 
M 
- 
1- 
CD 
rý 
GO 
rý 
9D 
N 
qe 
N 
Q 
N 
r 
N 
LC 
N 
Co 
N 
O 
Co Co 
O . -Z 
Co 
O 
CO 
O 
= Co 
U011eWA0P N 
CO 
CO 
CO 
rn 
II: t 
In 
114: 
O 
U) 
N 
N. 
e: r 
rn 
In 
OD o) 
N 
to 
N. 
CO 
eo 
m 
o piepuelg ö ö ö ö ö ö ö ö ö d ö ö ö 
ueaW 
O 
N 
O 
-e 
O 
N 
N. 
M 
N. 
N 
M 
Q 
M 
O 
N) 
O 
N. 
O 
M 
O 
M 
O 
ý 
N d' M N M Q Nt 
29 
Ö M 
tM 
«) 
M 
CW2 
. 
CO Ö Ö M Ö Ö Ö Ö 
Q 
O 
OD 
M 
ýD 
M M 
ýD 
M 
1ý 
cm 
Il'ý 
0 M 
M c: i 
p p p 
c 
WO d N O qr O N 
^ O O O O O O 
C ýy 
O 
O 
N. 
CO 
C') 
M 
N. 
cD 
N. 
t. 
M 
M p 
N. 
cm 
O 
O 
N 
Co Ö Ö 
CD CD 
Ö 
` O 
10 
ä N N 4M'! 
co N 
q: r O M 
M lD O O O 
p 
V 
Co q d 
CO Co Co Co M O O O O O a 
O 
V 
C L1 
AD 
> CD 
OO O M M OO O O 
O 
O 
N. 
CO 
! '9 
M 
N. 
CO 
O 
O 
N 
Co 
O 
O 
N 
CO 
To . 
ý.. ýo 
C O 
O M 
M O O O 
CO M 
M 
N Co N CO 
C 
yO 
0 CL Q d O M O O O O w ýf Co U) Co O 
Ö W 
.. + V 
Ö Ö Ö Ö Ö Ö M M 
O 
p O 
c") M N. M 
c3 
V Co >- O 
Ö O O Ö O O O 
C') M 
CO 
CO 
O 
M 
O 
C 
CO) 
O 
1 CD 
n d O O O O O O M 11! O O n CO w W 
OZ 
>O ýZ 
CD 
Ö 
C: ) 
Ö 
cz 
Ö 
CD 
Ö 
Ö 
Ö O 
Ö Ö Ö Ö 
M 
O 
« Lo O O O O O O ý. 
Oj O O O N N M 
W - CL O !O 
-d 
g= 
j 
WQ d 
W 
O O O O O O Cl O O O Co O) 
H 
swaisAS 
Uuauunaad N M tg> Co - N M N M 
" N CV N r4 N f"! M C') M 
ýn 
M 
s 
ýZ 
O 
vi 
Wx 
P- W 
4? 
Q 
CE 
0 
W 
QW W 
cm 
W 
H 
Q 11 
W tir 
c 
rti 
N 
VI 
OV 
co 
VI 
V I-- 
O4 
WO 
jr d 
IL. 
oc y 
CL 
W 
cc cc 
0 
W 
n 
OO 
.. IT 
VI VI 
VV 
OO 
00 N 
WW 
HH 
dd 
O 
d C. 
C. Q. 
ca 
yx 
WV 
W 
II, 
vz 
w 
m C- 
Q 
w 
xa w uawaaiR 
M 
M 
r- 
O 
M 
M 
M 
M 
1ý 
tD 
O 
O 
M 
C) 
M 
C) 
1ý 
CD 
1ý 
tD 
1- 
tD 
M 
M 
M 
M 
l Pb of N ö M ', Int ui M Co N Co N 00 Co N qcr qr Co ö CD CD ri CO 
uoileiAap Co 
Co 
M 
Co 
CO 
m 
M 
r- 
M 
CO 
Co 
Co 
C» 
Co 
Co 
CD 
Co 
Co 
r, 1 
N 
O 
cm 
O 
Ix 
10 piepuelg ö ö ö ö ö ö ö ö ö ö ö d 
r-. CVD rý v ov ö ö M N ö ö 
N . - M N M Q 
! 2 w 
Ö 
PM"! 
(122 
Ö M Ö Ö 
1 
Ö O Ö 
1 
Ö Ö Ö 
9 
d 
. 
Le 
CL 90 . 
CO 
CD 
1 
C. ) 
CO =i CD m CO O 
1 
O Ö O Ö O 
. 
O 
. 
O 
W W Co d 
O O O N 
O 
N O O CO O O O O 
" 
M 
M 
O 
O 
M 
M 
O 
O 
O 
O 
O 
O p CC! 
M 
M 
M 
M CD Ö 
CD 
Ö 
C: 3 
Ö 
7 W 
ä cm 
CD 
OMO 
M 
M 
N O O m m O Ö Ö 
Q c c 2 
y d O N N Oj cj Co O Ln qzT O O O 
au 9 . 
1, - 
CD O Co 
O 
O 
O 
O 
O 
O 
o 
O 
o 
O 
M 
M 
o 
O 
O 
O 
äu tu CD iD 
0 
O O 
N 
O 
Co 
O 
M 
O 
tt) 
M 
N 
O 
N 
Ö 
C 
WQ 
- 
O 
y O 
9 Q d CO I N 12 
u" 
- 
c :; 
- - 
rM) p 
N. 
LD 
OO 
Ö 
M 
M 
M 
M 
M 
r3 
N O 
Co 
M Ln 119 C 
ä 
-i 
o =O CL 
r- o o Co °3 
Q 
>« ýZ 
o CD 0 O 0 o 
0 0 0 o 0 O 
Co o O 0 CD 0 0 
Co N. Co 
i 
W 
NW O O O O O O Co O O O 
CO N cc 
Ö W d 
"d d a 
WQ d O O O O O O CO O O O Co OD OD 
L 
H 
1i 
Ry 
O 
o 
O 
O 
O 
o 
M 
M 
N. 
Co 
N. 
CD 
N. 
Co 
N. 
cc 
N. 
CD 
N. 
cc 
O M 
O 
xa luawaaý Pui Y N 
M M 
Co 
mr 
u, 
m 
N 
!7 q: r C"') 
CD 
Co 
CO 
CO 
O 
CO 
Co 
Co 
N 
CO 
M 
Co 
.. 
CD 
uoi 
Co 
CO 
N 
O Ln 
m 
N. 
CO 
CO N. 
Co 
CD 
Co 
CD 
Co 
fc 
Co 
co. 
CO 
o0 
rý 
0o 
C 
O') 
;o PJepuels ö c ö ö ö ö ö ö ö ö 0 
ueaw 
O 
CO 
1 
O 
N. 
O N. 
N. 
C. ) 
Co 
M 
N. 
C) M 
M 
M 
CO 
M 
C'M 
O M 
N 
_Z 
N qe M N M I7 -e -e 
C: ) 
O 
rý 
CO CD 
Ö 
O M Ö O O O 
cm CD 
Ö 
CD 
Ö 
CD 
Ö 
dW CD Co O CO O O O Ö O O O 
d 
W . W W 
g N. O N OD C') O O M O O O O C C LA- 
:L O 
O 
O 
O 
O 
O 
C°) 
C') 
N 
Co 
O 
O O 
O 
O 
N 
CD 
O 
O O O 
O 
O 
O 
O 
Q CD 
! ') 
O 
CD 'Cf 
Co 
!t O 
O 
N 
O O O O 
Ö 
Q d 
C 
CL) 
ýy 
O OD M O N O t') Co M O O O 
ý, d 
O 
O O O 
O 
O 
N. 
tD 
C'! 
n 
N. 
CO 
O 
O 
Ö 
N. 
Co 
C') 
C') 
N 
tD 
O O 
O 
O 
O 
Q Ä O 0 . CD N 
- 
Co 
C09 m (O') W WQ 
ä d M O N to N. LL") M 
Q) !t O 07 O 
C» C: ) cm 
CD 
CD 
C: ) 
5 
CD 
9 
CD 
9 
CU) 
cn 
M CD 
CD Ö CC-2i cD W 
" O 
M O O O O i M O O M 
M 
N 
Co 
N 
W 
Ö O ý 
Q it O O O O O O N. CO 
O 
O 
r d >« O 
O 
O 
O 
O 
O 
O 
O O 
O 
O 
O O 
O 
O 
CD 
Co C)) 
W O O Ö O O Ln O O O gt IN: r 
Ln 
W W o 
Q o 0 0 o O o O O O N ýD 
swalsAS 
luaiwnaoJd N M tf 129 GD N M N M 
N N N N N M M M M 
M 
E- 
W 
WO 
z 
x W 
I"- 
W 
2 
W 
Imo. 
f7 
II 
ö 
N 
VI 
V 
IL 
H 
Q_ 
R 
CL. 
O 
Ir. 
CL. 
W 
2 
W 
cc 
H 
x 
W 
V 
W 
H 
äc 
0 
a Ir- CL. 
N 
Z 
V 
z 
ýz z z 
oWC F U "a - m 
Q 
.. W ww 
Xa UI uawaaý6 PI 
^ 
O 
O 
O 
O 
O 
M 
M 
C') 
M 
M 
M 
O M 
M 
f- 
CD 
O 
O 
M 
M 
O 
O 
fý 
CD 
N 
M 
N 
M 
1ý 
M 
^ 
M C') 
Co 
00 
C') 
Co 
N 
-e 
N 
Co 
M 
Co 
-e 
Co 
O 
C) 
uolle! Aep 
- 
Co 
1ý 
o! 
tt 
v) Q) 
M 
^ 
o 
^ 
fý 
Co 
Co 
Co 
L[! 
Co 
LC) 
Co 
Co 
CO 
M 
^ 
;o piepuelS ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueayy CD CO 
N 
CD OD i. o 
M - - - ^ 
-- 
N 
t17 
N r- t7 M N M -ci 
M 
CC! 
Ö Ö 
CD Ö Ö O Ö Ö Ö Ö 
y 
E o 
Co Co O Lt) 
ý I O O CO Ö Ö Ö O 
0) 
ä 
L Co 
ý N O O In CD O O O 
LL. 
d 
M M Ö C. 
C. 2 
Ö 0 Ö M Ö Ö Ö Ö 
ö 
d O N M Co 
M M O") 
C O 
M C-2 Ln CD M O Ö O 
n n 
f, !f Ql O O O cm O O O 
d 
m 
Y 
t> >d 
O 
O 
M 
M 
O 
O 
N. 
Co 
M. 
CO 
M 
M 
M 
M 
M 
M 
O 
O 
O 
O 
M 
C) 
M 
N) 
M 
C') 
ä 6d t 
15 "n 
c=; 
lV 
M Ö 
N 
Co 
M 
Co 
M 
C") C') M 
N 
O 
M 
O 
M 
C') LM C') 
C d O 
d 
m mQ LL CO CO Z: Z: mt q: r ^ Q) O) -mr -w -e 
d 
Q 
Z O O 
N. 
Co 
O 
m 
O 
O 
O 
O 
O 
O 
C. ) 
M 
N. 
CD O O 
O 
O 
^ 
CD 
M 
M 
O 
O 
"ö O CO O O O O -e O 
cm M N 
v 
O 
d, Q ei- CD N O O O O M O N ^ O CD 
d LL 
C y >- 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
M O 
O 
O 
O 
O 
O 
0 M CD 
y dEä Ö Ö Ö Ö Ö Ö Ö Ö M 
COD 
ý do 
c 2- 
c2. WQ d O O O O O O M O O O O) O N 
0 
CL- 
1L 
za ýuawaaýA u 
C') 
C') 
O 
O 
M 
C'7 
F) 
M 
M 
M 
^ 
CD 
N. 
CO 
C") 
M 
M 
M 
M 
P9 
O 
O 
O 
O 
N. 
CO 
ib P 
C') cd M C» le M N) M C12 Co Co of Co G r. Co CO aD cd Co C, 4 Co 
uoiueuºap N 
w 
C') CO 
co 
M 
^ 
M 
^ 
O 
^ 
M 
^ 
M 
^ 
O 
ýn 
N 
^ 
U) 
^ 
Co 
CD 
N 
m 
10 piepuelg ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw N. LO O Co N. -e ^ I!! r. U) M =" M tt ^ !t ^ 1i') N. M 
O 
C') O M 
N M N m Ct ýf q: r 
! 
am 
M Ö CD CD CD 
M Ö Ö Ö Ö Ö Ö Ö 
.L 
y cm C Co Co m O O O O O Ö Ö 
n 
O 
CL 
tno t C 
r d O O O ^ O O O O O O O O 
ýy 
M CO 
M Ö Ö Ö Ö M 
CVD 
M M Ö Ö Ö 
WQ O M r2 M M C= O M e) M Ö O O 
W d 
Ln -t O O O t2 O mr 
M 
-mr O O O er V E i 
"O 
ä 
». CD 
O 
O 
C') 
M 
N. 
Co 
M 
M 
M 
M 
N. 
CD 
M 
C. ) 
N. 
CO 
N. 
CD 
N. 
tD 
^ 
CD 
^ 
9 
N. 
CD 
6f Z O 
N 
M Co 
N 
M M Co M Co 
N 
Co 
L[7 
Co 
M 
Co Co 
N 
Co 
N 
n 
d 
O) 
V 
dC 
. d Co qr Co t'r -e 1l! -cr Co 
N. U) Co Co 
W 
n 
La- 
! CD Ö 
C. ) 
M 
CD 
O Ö Ö Ö 
Ö 
Ö C 
Ö 
CO to 
M 
m cm 0 O O M 
O 
Co O 
O 
Ln 
Co 
M 
Co r2 
M Ö 
W 
I- 
e 
d 
n 
. d O !f r> O O O O) O O - L17 O 
y ti 
b- 
Ö 
y >d 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
^ O 
O 
O 
O 
O 
O 
^ 
O 
^ 
O 
O 
C 
n 
Ö Ö Ö O O O Co O O O Co Co CD 
h z 
W 
Y 
C 
d 
W 
.. O 
ac n 
WQ 
c 
d O O O O O O O O ^ 
f 
swalsAs 
wawJnaad N M O Co r4 M N M 
N N N N N M r') F) ! ') 
IC M 
F 
c 
0 
v 
W 
IC 
IL. 
oc 
d 
CL. 
INC 
W 
H 
Q 
O 
Ö 
00 
VI 
W 
cc 
d 
M. 
VI 
i. r 
00 
W 
H 
Q 
cc 
d 
cc 
O. 
Q 
LU 
W 
f- 
x W 
In 
G7 
z 
z 
oc U 
F 
.r 
ýo 
O 
Z 
x W 
M 
W 
2 
W 
LY 
Q 
a 
ö 
N 
VI 
V 
W 
H 
d 
O 
CL 
CL. 
Q 
Z 
W 
a W 
cc 
I . - 
x 
W 
V 
W 
H 
ME 
CL. 
0 
12 
a. CL. 
N 
z 2 
Z 
- 
w 
M M M O O O M O O N. N. M M 
xa ul uawaal6 P 
M M Ci o O O r) O O CO co M M tl N. M U) C'9 U) U) C.; M CO C) M Q) n cm Co CIDCV) Co 
uoileuap ^ M Co M. ^ O M O - N CO C) N) C) N. Co N. N. N. CO N. cc Co N. N. jo piepuels ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
O 
CO 
CD 
O) 
O 
N. 
N. 
191 
CD 
N. 
O 
N 
M 
N 
M 
N 
N. N. 
N ýf M Cl M 
O 
M Ö 0 c9 
Ö M 
Ö 
cz cm 
Ö O Ö CD 
Ö Ö 
> Lo d 
n Uli 
) CD O Co M O Ö O Ö Ö Ö Ö 
E o au 
C. 
W Co 
c O N O O M CD O U) CD O CD CD 
C 
« ^ 
CO 
M 
M 
O 
O 
N. 
CD 
O 
O 
M 
M 0 Co 
N. 
CO 
M 
M Ö Ö Ö 
W 
CL 
O 
-xt lLn N tL O O of 
m O O O 
CD 
d W d N Co O M O N N. O O O 
W E ýy 
W 
Ö> O N. M N. CD C') M N. N. CD N. M M 
Q 
Td 
W 
O CO ! ') CO O M C') CO CO O CO M C) 
d 
' 
O CO M CO O C') C. ) CO CO CD C C) R) 
V" CV N M M N N 
CC CL Q 
N 
- 
Q E 6)J N. Liz CO U) Q) CO 
O U- 
CD 
a - 
Ö CD N. O CD CD CD 
N. 
O 
N. 
O Ö 
N. 
O 
M 
M 
N. 
CO 
N. 
O 
Co 
`n O 
CO 
N 
0 CO Co 
rý 
Co 
lqr 
M 
N 
tD 
M 
Co 
N 
d 
V 
V 
y Q d O CD Co CD O CD U) N O N. a0 
O 
V 
«o 
r >r 
1 
CD 
o 
O 
0 
CD 
o 
CD 
O 
CD 
o 
O 
0 00 
O 
o 
O 
O 
O 
CD 
CD 
C: ) 
CD 
cz 
CD 
CD 
IN d LM E ö ö ö CD CD CD ° ö ö ö U") v° c°o C. 
- 
d 
rä 
wä 
E o CD 0 CD 0 CD N o o O 'r' 1" °O 
L LL 
M N. O M N. M O O N. M N. CD N. 
xa uawaaiA 
M CO O M CO C') O O CC M 19 O CO pw j tl ß U) M Co r, E Co 3 O Co C, 4 
M n '9 1 M m C O N. O o Co Co 
uoueuap CO Co ) CO O) M N N C'! CO q: r CO 
CD o) U Co CO Co = O) CO CO Co OD CO 
10 piepuels ö ö ö ö ö ö ö ö ö CD ö ö CD 
N. M CD N. M N O O M N. C, 2 O 
Ueaw U? N. O N. C) cc N N 117 0'') C) 
ý- . - CV qr C') N C") -cr q' le 
m 
2l 
CO M O cD cc! t0 O 
CD C-2 Cl cm CD 
CD 
CD 
= 
CD 
CD 
CD 
> 
Ö OG G Ln O M 
Co O O N O O O O 
ýy 
q 
a`ýº N Co O Co Co O O N. O CD CD O 
C ýy 
d 
Ö Ö . Ö M Ö Ö 
rý 
O 
CD 
O Ö Ö Ö 
LI3 O CD CD m O O 
CO 
CO Ö Ö Ö 
CM 
C. Ln Ln Ln C O C. C-2 
. o ., 
cm d M cm O O) N O O O 
O 
G 
cm ». ei 
M 
M 
CD 
O 
M 
M 
O 
O 
M 
M 
M 
M 
N. 
CD 
N. 
Co 
CD 
O 
O 
O 
!7 
M 
O 
O 
tu M 
CID 
O O M O M M CD cD 
Ö O M O 
N In N N it M N M 
N «: 
W 
O 
ui 
W 
Q aýi N. N d' CO nt N. U) 
qýt O) C) N. Q) 
Z 
CD U- H 
Ö O Ö Ö Ö Ö M CD Ö M CG M CO 
U. W i 
" O 
Ö Ö O O O 
M Co c:; M Co 
M Co 
W 
Q 
d 
ý t. M ýp Q N N 
V 
Q V a Q d O M O O O O O N. Co 
O 
O 
O 
O 
O 
CD 
O 
CD 
O 
O 
O 
CD 
O 
M 
M O CD 
CD 
O 
CD 
O 
M 
M 
M 
M 
M 
M 
V Ö 
"ý 
Ö Ö O O O O O O O Q 
U 
Z d 
rp 
WQ 
O O O CD CD CD O CD O M CD M 
O U- 
C., - 
swazsAg 
)uauunaoJd N M {O CO N M N M 
N CV N N N f') C') C) R) 
00 
M 
F  
W . 
tom. 
Z 
x 
W 
x 
H 
cc 
ca 
qx 
11 
S 
N 
VI 
rr 
V 
W 
INC 
Q 
IL 
CL. 
J 
W 
a 
0- 
H 
x W 
V 
W 
RE 
O 
cc 
d 
Q. 
N 
u; 
b%ý 
0 
z Z 
z 
00 
oý Q .. w 5,6TO 
uawaal8ýI za u 
M 
M 
O 
O 
M 
M 
O 
O 
O 
O 
O 
O 
o 
O 
^ 
CO 
C') 
M 
N- 
CC! 
M 
M 
^ 
CD 
^ 
CD p l 
  U) 
C) 
CO 
N) 
C. ) 
U) 
!V 
CV) 
CD 
M 
Q 
M 
C 
O) 
CO 
CO 
CV) 
gr 
N 
Co 
M 
Cp 
N 
Co 
O 
C) 
Uo leiAep o 
Co 
U) 
Co 
Co 
^ 
CO 
Co 
Co 
^ 
U 
^ 
CD 
Un 
qir 
Co 
° 
^ 
N 
Co 
rn 
^ 
Co 
^ 
00 
Co 
jo piepuelg ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
N. 
Ccm o 
rý 
CO [°D CO) N- COD OM ") . 
^- M 
t°if N Q C7 N !7 Q 
d 
O 
d 
CD 
O 
rý 
CD 0 
C: ) 
O 
C-2 
M 
rý 
CO CD O 
CD 
O 
rý 
O CD O 
CD 
O 
Ö CD 
O 
` yW 
d 
Co O M Co O Ö O O Ö O 
d 
d 
d 
ýy C 
Q 
` O W ° O O LC) O O O O 
CV) 
M O M CD O O 
M 0 ý O 
O 
O 
O 
O 
O 
_ 
d 
W o 
N 
CV ) mr 
M ° N lU 
N ý d ° 
ý 
O 
CM. 
C 
d 
N- c 2 N C') O N- OD O O O 
« > 
N- 
C, 9 C 
') O 
O 
m 
M 
N- 
CD O O 
O 
O 
M 
M 
M 
M 
M 
M 
M 
M 
O 
O 
CO Co 
N 
C O CV) 
N 
CC ° 
Ö 
N 
C") 
C") 
C) 
M 
C'! 
N 
C') 
N 
O 
., K «c3 geL ý CO ° M ^ im O CD ° ° N- N- M 
W 
C O O O O O CD 
0 O tO O CD 
e7 *= O C 
O O Ö O CD 
Co ° CD M 'c7 N d 
O 
Ili O O O N ^ O N OD C 
N 
O 
O 
O 
O 
O 
O 
O 
O 
p O 
O 
O 
O 
O 
O 
C 
, 
M 
,. ý ý 
0 d Ö Ö O Ö Ö cm O O O ýt° CCo CMD 
o 
i 
CL) 
a 
O O O O O O O O O N O 
t W 
juawaaiAýI xa 
O 
O 
O 
O 
N- 
tD 
o 
O 
M 
M 
M 
M 
O 
O 
M 
CV) 
N- 
CD 
O 
O 
^ 
CD 
M 
M 
w Pr 
M 
N 
[! 
CO 
C') 
CD 
C) 
U) 
m OD 
- 
O 
N- 
N- 
M 
CD 
CD 
CO 
CD 
CO 
a0 
CV) 
OD 
uoileiAop N- 
^ 
C O U) 
r- 
CD 
^ 
N 
Co 
C) 
Co LC, 
N 
^ 
OD 
CD' 
Q) 
^ 
CO 
Go 
U) 
^ 
10 pJepus ö ö ö ö ö ö ö ö d ö 
uea 
O 
Co C O 
M 
CR 
O 
0) 
N- 
N 
N- 
O 
O 
U) 
N- 
M 
M 
Illý 
o 
M 
M 
C' 
N M N M et 
W O Ö O M O 
Ö Ö M Ö Ö Ö Ö 
O cm M Co Ö O M O O O O 
O ° Z o o v O O O o 
ä L 
t 
N- 
CO 
M 
M 
M 
M 
O 
O m 
Ö ^ O 
O 
C Ö Ö Ö 
% O 
N 
[! 
M Ö Ö M ° o O O 
19 OO E M M O O O M O O O 
!! ag 
^ 
CD 
O 
O 
M 
M 
M 
M 
O 
O 
O 
O 
O 
O 
N- 
CO 
O 
O 
O 
O 
O 
O 
Ö CO 
r 
O 
N 
M 
N 
M 
N 
O 
N 
o 
Ln 
O 
U) 
CO 
M 
o 
N 
O 
fV 
U) t0 N- N- CO e CD M t0 
Ö Ö Ö 
M 
M 
O 
O 
M 
M 
O 
O 
fý 
C. 
D 
M 
M 
O O O 
M 
In 
O 
In 
M 
It! 
Ö 
M 
t 
Q 
M 
Q 
O O O O W O Co O M 
O > Ö 
CD CD 
Ö 
CD 
ö 
cz 
ö 
Ö 
Ö O ö 
CD CD 
ö 
cm 
ö M o 
c3 r0 O 
Ö Ö O Ö Ö Ö O O C: ) 
m Co 
llr 
Z Z 
J 
Wd Q 
N 
O O O O O O CO O O O O M 
swaýSAS 
Wuawmaad N M U) CD N M N M 
N N N fV fV M M C) M 
oN 
M 
ýý 
ýz 
C ýo 
V 
Wx 
ui 
6 
c 
a. 
0 
W 
IL. 
IL. 
QW W 
(D 
W 
H 
C0 
W 
O 
VI 
ÖV 
0O 
VI `-' 
V~ 
Oa 
d 
WO 
H 
<_ d 
cc d 
da 
O 
a 
d d 4J 
1L 
cc cc 
x 
OO 
VI VI 
VV 
OO 
YI W 
HN 
ca 
CE a 
CC Ir - 
00 cc cc 
d a. IL a. a 
WN 
cc 
x 
W 
I 
V 
V 
zý 
z 
og Q 
ww 
luawaaioy xa u 
M 
M 
M 
M 
M 
M 
M 
M 
C') 
Cl 
O 
O 
f_ 
CO 
n 
CO 
r- 
CO M O 
r 
CO 
r- 
CO 
n 
CO 
i P 1I º. 
M 
r. 
M 
Ll! 
U) 
u 
C') 
Ln 
M 
r4 
M 
N 
C) 
CO 
CO 
N 
Q O 
cm 
CO 
Co 
Co 
N 
C) 
uoileiAap 
aý ö 
M 
le: 
M 
rý 
M 
r- 
O 
Ili 
O 
Ige 
M 
rý 
CO 
CO 
M 
.ý 
N 
rn 2 c 
Q) 
c 
;o piepuels ö ö ö ö ö ö ö ö ö ö . ö 
ueaw 
1ý 
CO 
t 
CO 
F 
f'- 
1, 
C 
rý 
1C 
O 
CO 
M 
CO 
M 
ql: 
M 
- 
C') 
U) 
M 
M 
C') 
M 
C') 
CO 
N Cl C') N M -mr qe if 
ö cCo °o ö ö ö ö ö ° ö ö ö ö 
n 
CD Co O CD cz CD Ö O M Ö O O O 
w 
Cm. 
Co W 
y 1n " O N N N O O C) O O O O 
C ýy 
O 
W 
* 
M 
Cl 
CO 
O 
M 
M 
M 
M 
M 
M 
CO 
O 
M 
M 
Io 
Co 
M 
Cl Ö Ö Ö 
O d 
O 
`n 
M M N -e mr 
COD O 
Co M O Ö Ö 
CD 
Co 
y 
q: r cm ^ M M e O !f CO O O O 
d 
ý 
C ýy 
Ö 
_ d 
L >. 
fý 
CD 
M 
Cl 
fý 
CD CD CO 0 
O 
. 
M 
Cl 
O 
O 
O 
O CO Ö 
.... - 
l0 
m 
CO M CO 
- 
Co Co 
- 
0 O CO') -mr 
CO 
CO') CG O 
E n 
CD 
ö 
o 
Q `t N U) In CO CO Q) M CO Q) N CO 
C 
. 
d. O 
O 
O O O 
O 
O 
O 
O 
O 
O O O 
O 
O O Co M O 
W O Ö O Ö Ö O CO 0 COO U, 3 
M 
C. 
W 
C. 
CL 
Q 
d 
LL 
O M CO CO CO CO O N N O 
O O O 
O 
O 
O 
O 
O 
O 
O 
M 
OO OO 
O 
O 
M CO M 
o d 'M 
ö ö ö ö ö ö m CAD ö ö ö 
m °v CMc Eä 
0O 
C üJ 
ä 
CL) CD O O o 0 0 o 0 
°? °2 
O 
G2 ºi 
CD 
M 
M 
O 
C cc! GO 
M 
M <D CD cD 
O 
O 
M 
M Co 
xapw luawaai8d q: r N - M 
N 
ýt 
N 
M 
N 
M 
Ln 
M 
r4 
CO 
O 
CO 
Ö 
U) 
. 
CO 
. - 
CO 
Co N 
OO 
uoileiAop M M CO M N N- N N- C-2 N- O Q) M C) M CD 70 
M. 
OO 
O 
C O 
)o piepuelS ö ö ö ö ö ö ö ö ö ö ö 
. ö 
ueaw 
M 
N 
M. 
O 
O 
-. 
M 
Co 
M 
CO N- - O 
N- 
U) 
CO 
N 
N- 
O 
M 
N M N M Q 
M CO CO CO CO Ö CO CO CO CO CO CO CO 
"ý 
cu 
N 
Ln O 
CD CD CD O O O O O O O 
EE 
:: 12 : r 
W Ä 
d 
M. Lt) O N O O O O O O O 
"C C iy 
ro 
T 
" tu CD 
M CO 
C0 CO 
M O 
CD 
Ö M M CO 
CD 
CO 
CD 
CO 
C: ) 
C 
W ä 
Co M 
tf 
cm 
O» 
Co 
M 
Co 
M 
Co) 
Kr O 
CD r2 N O O O 
C 
IL O 
O. 
m 
Q 
T M N 
M N- 
N 
C') O N M N- O O O 
ti 
d ºL 
CL- 
_ >. t 
p 
CID 
O 
O 
M 
M 
M 
M CO 
M 
M 
M 
N- 
C. 
N- 
CC! 
M 
Cl 
M 
Cl 
") 
O 
O 
M 
M 
_m p m cm M M Co C M 
Co Co 
1lf 
M 
M 
C 
M 
O 
M 
M 
M 
E C. - CO) 
CO o 
ui Ö Q 
O 
Z 
- - 
CL, 
29 
Ö 
S O O O O Ö CO N C, 2 O 
N M N 
W 
DÖ 
CC A 
_ Ld. 
W 
. m 
ý 
d 
CO CO CO CO CO CO CO CO CO O Co 
Z ý 
CC 
CO > yt 
CO CO CO CO CO CO CO CO CO CO CO CO 
N- CO CO CO CO 
CO CO 
Ö 
ö 
Ö 
ö 
r- 
b- `° ý_L ö ö ö d ö ö qe ö ö ö v v 
CO q: r 
Z C 
CM. 
Q ci- d O O O O O O O O O N 1 
O 
V U 
swaisAS 
luawmaoad C C', , It , L, 9 n, ý", N M 
N N N N IN C') C) M C") 
0 
M 
F  
0 
Vi 
V 
0 
{L 
H 
d 
cc 
d 
d 
W 
H 
W 
O 
O 
00 
VI 
V 
O 
W 
d 
cr 0. 
IL. 
FE W 
O 
O 
VI 
V 
O 
00 
W 
H 
O. 
O 
If. 
d 
J 
W 
LU 
W 
W 
gn 
oc 
ID 
OG 
(ii 
a 
.. 
x W 
O 
M 
W 
2 
LLI 
cc 
ö 
N 
VI 
V 
W 
O 
cc 
d 
IL. 
W 
a W 
cc 
W 
V 
W 
ME 
0. 
O 
Q 
CL. 
IL. 
44 
at 
N 
V 
Ze 
OG 
F 
- 
Q 
w 
w 
xa w luawaaia 
M 
ei 
M £ 
c9 
n 
c9 
1, 1ý 
9 
fN M 
M 
M 
M 
M 
M 
M 
M 
r 
CO CR 
f, 
p V M M et CO r4 M ö CO CO Q CO CO CO CO 
uoße! Aap N 
00 
CID 
Co 
M 
v 
M 
et CO 
rn 
Un 
CO 
Un 
r- 
CO 
M 
CO 
r. 
Co - rn 
e- 
" 
CO 
CO 
10 piepuelS ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
n 
1ý 
N. 
rý 
M 
N 
M 
N 
C') 
M 
P) 
W 
C`9 
O 
N. 
O 
N. 
O 
. 
Co N. O 
M 
O 
M 
N 
N M C 
ýý", y 
ým c9 
M O 
O 
O 
O C-2 ci rý 19 
O 
O 
O 
O 
0 O 
O 
O 
O 
O 
O 
O 
O 
Co dý 
Co e2 O O ^ Co O O Ö O O O 
d 
... C 
ö 
Ly 
ic 
d cm O N Co O O Q) O O O O 
C 
d ö cl CC! ö cC i ö cm 
MM M Cl C- 2 M CD ö CD ö CD ö 
m qe CO Co co'J CO o ° C-2 CC') Ci E ö 
0 
Co pj O 
M M 
N 
M 
N Co 
O O O O O O O O 
d_ 
C L4- 
d >d 
M 
M Co 
C') 
M 
M 
Cl CO 
O 
O 
C) 
M 
N. 
t0 
N. 
cc! 
N. 
CD 
N. 
CD 
N. 
CC 
M 
M 
M io 
m 
M 
N O 
M 
N 
M 
N O 
O C') CO 
N 
CO 
M 
CO 
N 
CO 
M 
CO 
N 
C') 
E C. 
" 
yO 
d 
Ö Q m 
d 
N. N N. N. N M q: r CO Z: Co Co 
U- 
K 
CD O O 
rý 
CD 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O O O 
O 
O 
O 
O 
M 
M 
O 
O 
W Lo O Co O O Ö O M. 19r 
CD c=; cm .r CD N C. 2 Q CD Ln H 
E 0 z» 
W Q d 
U- 
O N O O O O N O N O - Ltd 
W ý. ... 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
C 
C: ) Co 
ö ö ö ö ö ö ö ö ö v c" C6 
E ö CD 
C 
WQ 
O O O O O O 1n O O O - C) 
o 41- 
ýA x u a 
M O 
o 
N. 
CO 
N. 
CO 
N. 
CO 
N. 
CO 
O 
O 
M 
M 
O 
O 
O 
O 
C. ) 
M 
N. 
CO 
C') 
M 
u waa iV aP N N ö M ö LC) CO M CO M v M CO O! N. N CO CO N. N. Co Co CD KO G) 
uoiieIAa N 
CO 
M 
CO 
O 
CO 
O 
CO r. O) M Co M Lff Cl O 1! ) M N CO N. U) 
)o piepuelS ö ö d ö ö ö ö ö ö ö ö ö ö 
ueaw 
N. 
M 
O 
U) 
M 
CO 
M 
O) 
M 
Q) 
M 
N. 
O 
Q) 
N 
OO 
O 
et 
O 
Q) 
N. 
M 
M 
M 
N. 
N. 
N gt M N M -e -mr et 
29 
Ö 
CO 0 'C! 
M 
Ö 
CD C: ) 
Ö 
Ö C: ) 
Ö 
CD 
Ö 
CD 
Ö 
CD 
Ö 
cz 
Ö 
C 
> 
Z "Q cm Co C 
Co C, 2 -e c= LK) O O O O O O O 
E E o d 
ö 
W E! N O - M e O O O O O O O 
LA- 
C 
d 
C-2 
C'') 
rý 
Ca 
r, 
CO Cl 
Ö 
CD O O 
O 
O 
p O 
O 
O 
O 
O 
O 
O 
O 
Q 
m 
N 
Co 
m 
Co 
Co 
M 
Ln 
O 
N 
Co 
N 
0 p O 
90 O O O 
Ö 
W 
CL. cl. CL 
ai N. N O Co CO O O 
O O O O O 
C 
d 
E u- 
_ 
V 
0) 
29 
Co 
O 
C7 
M 
O 
O 
N. 
CR 
M 
M 0 
M 
Cl 
O 
O 
O 
O M. Co 
CM 
M Co 
mo" 
Co 
'C cD 
- N 
M Co C. ) N o 
M O O M O 
Ö 
Q Ö 
yWj Ö 
CL 
Q N N N !f Co N. O q7 M N q: r N 
IM 
CO-3 
y 
a 67 ö ö 
O 
° ö ö ö 
O 
0 
N 
0 ö O O 
O O 
O 
O 
O 
16ä. º+ý W O O CD O O O 
ci 
pOp O c3) Ll! 
O 
W Ö 
Ö W ä d O O CD O O O M Co O N N M 
U- 
t Q 
ö C y 
ý. 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O O 
O 
O 
O 
O " 
1 r, Cl 
b- V 
W 
O O O O Ö O cm O O qt nr Co 
Q t !E 
z C 
- 
WQ d 
O O O O O O N O O O M N 
O o 
V 
ý I 
swalsAS 
luawmaad N C') Q 117 Co N M N M 
N N N N N M M M M 
M 
WN 
x W 
W 
2 
W 
W 
C, 
II 
Ö 
N 
VI 
V 
W 
H 
RE 
IL 
O 
d 
IL. 
W 
IM 
W 
x 
W 
VI 
V 
W 
H 
a 
a 
d 
N 
2; 
%Wd 
V 
z 
ýz zý z 
cc Uý 
ý pa 
Fl 
Q Cl) 
za juawaaib 
O 
O 
O 
O 
M 
M 
O 
O 
1, 
9 
r2 
M 
O 
O 
M. 
tD 
M 
M 
O 
O 
M 
M 
O 
O 
M 
M Pw d N 
M 
N 
M 
m 
le 
Co 
m 
Q 
M 
fý 
M 
N 
C) 
Co 
fý 
M 
tf 
CD 
CO 
r- 
Co 
. 
Cp 
rr 
CD 
uoileiAap f"- 
1ý 
M 
O) 
CO 
C) 
Co 
CO 
gr 
P 
N 
CO 
O 
1L) 
CO 
M 
M 
a0 
mr 
CD 
lqr 
f_ 0 
kn 
CC 
}o piepueis ö ö ö ö ö d ö ö ö ö ö . ö 
ueaw 
O 
Co 
O 
CO 
^ O 
CD 
C') 
N 
I, 
CD 
O 
CO 
M 
Co 
N O 
C') O 
O 
N 
M. 
M 
!V M N M 
CO M Ö M 
C. ) M 
M 
CD 
O Ö Ö Co Ö Ö Ö Ö 
d 'C 
Ö CO 
M en CD O O Co O O O O 
y 
O M N O C) 
- 
O C) CO CD O C) O O 
- 
O 
CC 
O 
O 
M 
M 
O 
O 
M 
M 
O 
O 
N7 
M Ö Ö 
M r2 qr M 
M 
CD 
- 
O O 
O O N O O O Q> 1_ O O O 
C 2- CI) CO 
O 1N 
CD 
1r 
CO 
rý 
CO g 
f. 
CC 
C'J 
M 
P9 
M 
M 
C) 
M 
C') 
M 
M 
« CD O CD CÖ CD 
N .- cc; 
C7 M M 
N 
M 
N 
M 
N 
V 
«q= 
O 
c31 m 
m 1l'f M 1l! 117 a0 O ll9 M 1- 1ý 1- 
29 CO 
Ö 
Ö 
C 
O 
C') 
M Ö 
C') 
M 
1- 
CD 
C) 
M 
N 
CO 
Ö CO O O O CD en Co 
C CO 
M 
O 
ö 
a 
' 
CL Ci. O O O O N N O 
O 
O 
O 
O 
O 
0 O 
O 
O 
O 
CD r2 
C') 
E Ö Ö Ö Ö Ö Ö Ö Ö 
ö 
W 
O O O O O O O O O O M O 
O 
d 
L. 
za luRy 
M 
M 
M 
M 
O 
O 
C') 
C) 
N- 
CO 
O 
C 
N- 
CO 
M 
M 
rý 
CD 
O M 
M 
O 
wr N 
M 10t) M 
CC)) 
C)) nt N- CD COO O 
uoule! Aep 
Co 
co ö 
O 
Co 
CD 
ao 
Q) 
r* 
O 
a) 
N 
CO 
Co 
Co v N- 
O 
ýn 
)o PJepug ö d ö ö ö 
ueayy 
N- 
qg: 
1. 
N. 
O 
O 
N- 
CC 
C') 
C) 
O 
CD 
C') 
N 
N. 
C') 
M 
1L! 
O 
N 
N- 
N 
O 
CO 
N 
- 
C'! N N) n: t 
M Ö 
1: 11 cv, 
M M Ö Ö 
CO 
Ö Ö Ö Ö 
O C: ) 
Uli 
O O CO O O O O 
M O O O N 
N- 
CO 
^ 
CO 
O N- 
CO 
O 
O CD 
O 
O 
O 
O 
O 
Ö 
C: ) CD 
Ö 
- 
CD 
Ö 
CÖ 
N 
CO 
P9 
Ö 
U) 
CO 
CJ 
O 
le O 
O 
M 
O 
O 
O 
OO N O O O M O O O 
C Li 
CD CD f0 
M 
O CC 
N 
0 CD m 
C 
d Ö d 
" 
d 
c3, CL Ci. 
M O CD ) CO O U) M CD O It) O 
C. ) CD Ö CD O en C7 p M Ö Ö Ö 
O O O CD 
M 
1i7 q: r 
C. ) 
Lii d 
c"ul 
O 
O O N 
- 
O 
U. 
d Ö . Ö m Ö Ö Ö 
O O O O 
W O O O O U) O O O CO 
ci U. 
welAS 
)uawinoad M [f Co N M N M 
N N N N N M M M M 
N 
N 
M 
WN 
Gý 
O 
O 10 
VI 
V 
O 
W iC W 
c 
a 
Cl x W 
IL. 
IL 
W 
aW 
ca 
HQ 
Q II 
W 
O- 
-N 
- VI 
ÖV 
0O 
`-' 
VH 
Oa 
cc 
WO 
Qd 
Q CL. 
aQ 
o? 
y RE 
0. W 
»- W 
cc cc 
Wý 
x ýW 
OO 
Vf VI 
VV 
OO 
00 
WW 
HH 
aa 
cc a n. 00 
IL a aa 
QQ 
yx 
W 
cc 
K 
W 
e 
". W 
G7 
V 
Z 
ý pp 
ýQ 
mw 
xa ui iuawaaýA P 
O 
o o o rý C o o 
M 
n 
M 
M CO oo l CO l OO c"-c o O CO N 
m 
N 
M 
Co 
of 
O 
m M M 
O 
Q) 
OÖ 
CO 
N 
gr 
qt 
CO 
-e 
Co 
-93» 
Co 
et 
Co 
uoiieiAap 
r. 
rl 
Co 
Co 
r M 
r- 
^ 
r- 
CO 
ao in 
N 
r- 
a0 
co 
M 
C) 
O 
rn 
M 
rn 
O 
o) 10 piepueis ö ö O ö ö ö ö ö ö ö ö ° ö 
ueaw 
C: ) 
ýD 
CD 
CO M 
cm 
U) 
rý 
Ln 
rý 
U) U) 
M 
. - 
N N N N 
C Z Z: tt N M !f ý ý 
W CO 
C. CD Ci 
Ö 
tD 0 Ö M Ö Ö Ö Ö > 
N "a 
dÖ 
Co 
Co O 
Co 
Co 
cm Co 
CO O O 
N O O O O 
d 
WC Q ^ O O O N O O 
1 
f, O O O O 
AA- 
Z N- CO 
M 
M 
N- 
CO 
M 
M 
M 
M 
O 
O C 
C') 
M 
N- 
CO 
C") 
M Ö CD CD 
W Co 
N 
M cm 
Co 
CV2 
N 
m 
N 
Ö p [2 Co 
Q 
M 
M CD 
Ö 
CD O 
Ö 
CL 
0 
Co 
CL cý Co :r N N- N- M O ýT O O O O 
y >d CD 
M 
M 
M 
M 
M 
C) 
N- 
CO 
M 
M 0 
M 
M 
O 
O 
M 
M 
O 
O 
M 
M 
O 
O 
"V 
mod 
W CO M C') 
" 
M cm C") O') Ö C') O M O 
> 
N C ) '- . - CV M M M M M 
l0 d0 
ä Q 
gQ d Ln N- ° . - Un r- O ° cm v cm ° rn 
m `- 
Ö 
Ö 
O 
cz CD 
O 
Ö CD 
O 
r- 
O 
r2 
M C: ) Ö M CD M CC D 
'ý O Ö O Ö Ö Ö Co m O - 
M 
- 
CJD 
'ö 
X E CL) 
O7 d o ° ° ° O o O ýD U) v Un 
> .. 29 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
M 
CM ') M 
d EQ ö ö ö ö ö ö CLII3 ö ö ö Ln C. 2 Ul) m U, 3 'ý d 
a+ 
o n 
Wä 
Q 
O o o ° o o C° ° o ° tO ° fD 
a 
M M O O rý O 1- 1- O 1ý O 1ý 
xa iuawaal6 °'' c'' O co O co O cc Co ° co o co u PV Q! LO CM 'CC Q N C, 4 Ö Co Co Co Co 
N M LL') M M M O CO 1A Co CD Co Co 
uouueiAap 
Co m CO C) Q C, O M Co Co 0 
to CD o) Co CO CO It! N- CD CO 1ý N- N 
}o piepueis ö ö d d ö ö ö ö ö ö ö ö ö 
N- n O M O M O C') O M O M 
ueaw d 1ý C? 11 1, 11 CD is 117 M M M N t't C') N C') Ci Cf 
W 
M 
ei 
r2 
M CD Ö 
M Ö 
Ö 
CD CD 
Ö 
= 
O Ö Ö Ö 
Ö > 
cu "ä CMo 
e 
C=i 
Q 
LLn 
Ö Ö O Ö Ö Ö Ö 
dO 
rk. 
ýy d 
O O O N O N O O M O O O O 
C ýy 
r- 
cc! 
N- 
Co 
N- 
CD 
N- 
CD 
M 
M 
N- 
9 0 
O 
O 
1- 
CD 
O 
O CD cm cz 
' N N O N N 
Ö 
O 
Ö 
Ö 
Ö 
O 
o 
ltd U))J M 
ý W 
ie 
ä 
ý 
d Co r- O Co Co Q) O O O 
Z 
O O ^ C') M C') O N- M O C`M C') Co) > O O Co M M M O CD M O M M M 
W M W' - 
O N O CM 
e 
Q 
6 
;5 E 
1O 
Z. cu M M N Q N- qe O M Q Q Q O 
_ 
CD Ö Ö m CD C: ) CD Ö cl cm 
Ö Ö M Ö 
ý W Ö O M 
Ö 
O 
Ö 
O 
Ö 
O M ° O CD C- O 
d 
Q 6/ - 
-cr C o Q q7 V 
%. i K e >- 
ui d n 
CL) O O O O O N O O OD N M N 
W ?: 
O 
W 
CL- 
- 
«+ 
Ö CD 
Ö 
Ö 
Ö 
Ö Ö O9 Ö Ö Ö rý O 
M 
M 
r, 
O 
y Ö Ö O Ö O O CD O O O Co C, 2 Co 
O u 2n 
-o m 
w ca. O O O o O O O O O O M Q 
CL. 
swaisAS 
iuawinaold us co ei M v N M 
N N N N N M M M M 
M 
M 
WN 
ýZ 
X 
W 
W 
2 
W 
cc 
a 
VI 
V 
W 
I. - 
ac ME 
CL. 
a. CL. 
LU W 
2 
W 
cc 
N 
W 
V 
W 
H 
ME 
IL. 0 
oc 
IL 
IL 
N 
ý_ 
V 
Ii 
re luawaaýA pul 
M 
CM 
^ 
Co 
O 
O 
N- 
CD 
N- 
CG 
M 
M 
C') 
M 
O 
O 
O 
O 
M 
M 
O 
O 
M 
M 
C') 
M V psi v O co N co C'' N- C') ö N N co ^ c. M ) M O N- mr CD pp pp C) 
uoileinap ^ o) ' CD co co co N- Ul) ^ CD N- Q) ^ It) N- CD CD N- N N- CD CO CC 
)o plepuel$ ö d d ö d ö d ö . d ö ö d 
^ M O M ^ ^ ^ O O N- O ^ ^ ueaw N- N- N- l CD OD CD It! M M MJ CD 
M N C' ýt ý'Y "7 
M M 0 Ö Ö M 
Ö 
CO 
Ö 
rý ° Ö Ö 
CD CD 
C) 
CD 
Ö 
${ L O M °ý CV2 Ö O N Ö O O O CL WO 
C2. 
Jy W 
cr 
d M O O N M O O CD O O O O C ýy 
d 
N- 
CD 
^ 
CC! 
O 
O 
N- 
CO 
N- 
[O 
N- 
CO C) 
N- 
CO 
O 
O 
N- 
CO C= co Ö 
"W co. ) 
co 
Lo 
OD cc 
M 
co ° co ý O 
Ö 
O 
Ö 
O C) CL 
O 
G 
C2. 
C 
& 
d co O ^ CO C) Ill 119 O O O 
O C') O CM f'9 co C) N- O C) O O O 
> of O M O M M O O cc O O O O O 
co W O M O M M C C co O O C O O C W C. 
Cl M N M M M 
o 
CL 
- - - 
C. 
-cc d 
- 
w M Cl) M 
LE 
. 
d. ý2 
C 
CD ° 
Ö C) Ö m co co 
M Ö M M 
W O CD N O O O M CC) C, O LO LCI) mr M 
W E Q d O N co O O O ,r Co O O 2 M -tr 
LE 
ý? 
W 
L 
'y > :: 
o 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O . 
O 
O 
O 
O 
O 
O 
° 
° 
^ 
O 
^ 
O 
W d d "W O O O O O 
co O O O CD co CIO 
C. 
y O 
L WQ O O O O O O N O O O N N 
V 
C 
M C') O ^ M N- M M M C') N- O N. 
uawaoi0M xa u 
M M O CO M CD M M M M cc! O CD 
il PY ti! " <Y M co Q) N N 
N N of Cl N N CD cc q: r CD co co co 
uoileinap O r. r M cc CO cri N- q: r N It) M Id: C) N- Co It) I 0) 0) Q) Q) 
10 prepuelg ° ö d O d ö d ö d ö d ö ö 
M M M M C) M 
Ueaw N N C' O qd: O O ý- 17 C-4 mr C') N C') mi mr !f 
d 
cn 
cl 
CV) 
M Ö O M O Ö Ö M Ö Ö Ö 
2- M ag cn ; co M O 
co 
Ö Ö 
w 
n 
L C= C o C D O 
N O O 
EÖ 
ca. WW C+ co C-4 N 
- ° N N N O O rý O O O O 
C LA- 
N- 
cc 
N- 
CD 
co 
° 
CV) 
M 
N- 
CD 
Cl) 
M Ö Ö 
^ 
O 
O 
° Ö Ö Ö 
N co cm N cc co) O O Ö O Ö IRT CD - M 
yij cc d co 
N ^ Lo ° O O ql! N O O O 
J _G 
W 
Z 
L' d O O 
° 
° O O O 
O 
O 
M 
M 
C 
O 
C"') 
M 
N- 
CD 
N- 
CD 
N 
CD 
. .. NW 
" 
co 
O 
O 
O O 
O 
Ö 
O 
O 
O 
Ö Ö C` ) Ö M CD co co W W ` 
C = Il) 
M M M M 
d. W 
W 
C 
aý 
Od 
_º Q d O O M O O O co 
!2 cn qcr 
x c' U- 
C 
1... 
s ý 
C 
d d co O O O O O 
M 
M 
^ 
tD O t0 M t0 M 
i 
- O O O co O O m O Q M co M ý" 
C. 
G3 
Lr) 
C. 3 4D 
C zo W 
= W 
C. 
d d O O O O O O O O -IT t19 qqr 
LL 
O 
CO) 
W 
- 
- 
d > WE 
O 
O 
O 
O 
O 
O 
O 
O 
co 
O 
O 
O co O 
O 
O 
O 
O 
O 
O 
^ 
CO 
O 
O 
C 
y 
" 
W 
"` O O O O O Ö N O O O CD 
co 
q: r 
CD 
Lo O C CL Wo O 
ac 
" 
WQ O O O co O O co co O O L 
LA 
Stu814As 
)Uauunaad N M .. Ln co N M et N M 
N N N N N M C) M M 
S M 
F- M 
WN 
UZ 
x W 
G 
M 
LY 
2 
W 
W 
ö 
N 
VI 
V 
W 
t- 
a 
R 
CL 
co 
s 
a s 
Lu W 
2 
W 
H 
x 
ui 
vi 
v 
W 
FE 
CL 
O 
0 
d 
N 
a; 
N... O 
z 
wF 
ý pq 
Fý 
w rw 
xa ul uawaaib i 
M 
ei 
O 
O 
C") 
M 
M 
M 
O 
O 
1', 
Co 
O 
O 
M 
M 
O 
O 
fý 
[D 
O 
O tD 
O 
O P 
N 
O 
M 
M. 
Q M N 
N 
M 
(N 
CO 
r" 
tD 
I 
r) L r) 
CO 
D CCp CO Co 
uoileiAo 
Co 
r- 
In v N- 3; nr N- N- CO N 
10 piepuels ö ö ö ö O ö ö ö O ö ö ö ö 
ueayy M Ui M LL7 
N 
CMO O 
N M O 
N et M N M Q Q Q 
M 
OM') CD Cl 
" Ö 
Ö 
Ö Ö 
Ö 
Ö Ö Ö 
ä N- Co 
M O gr COO It) 
Ö O O Ö Ö Ö Ö 
d 
ýy C 
Q 
d N O O N O O O o O CD O 
« 
N- 
CO 
M 
M 
N- 
GO 
N- 
CO 
O 
O 
N- 
CD 0 
N- 
CD 
O 
O 
MM Ö 
Ö 
Ö 
G 
O 
O N Co 
PLC) 
N 
N> O 00') C'O'y 
M O O Ö 
G 
d It) N- N CD O Q) Q O O O 
> 
O 
O 
M 
M 
O 
O 0 0 
C) 
M 
O 
O 
o 
O 
O 
O 
O 
O 
O 
o 
C') 
M 
O 
O 
d io 
in 
Ö c2 O 
H O 
N 
Ö 
N 
Ö 
N- 
Ö 
C") 
Ö 
N 
['M O 
N Wn 
9O 
CL 
Q d M Q M O O et CO Co N C) CO mr Co 
« 
Zj2 Ö 
C: ) CD 
Ö 
C. 
Cl Ö Ö 
cz CD 
Ö 
Ö 
C') 0 CD 
Ö Ö Ö 
(o c: i ° ri C: ) cm cý ö ýn 
C') 
v 
° CO 
uý 
ö 
et 
ö 
cc 
ö 
O 
Q T O O . O O O O M O N N O U) 
H 
E O o O 0 o 0 0 0 o 0 O 0 
o ° 0 O 0 O 0 O 
0 o N- cc O o 
I- ÖEEt A o o O O O CD M O CD O 0) Co M 
C 
`0 
E 
W 
CL N O O O O O O O) CD O O N CO Q) 
O 
U 
IL 
xa ul luawaaib 
C') 
M 
O 
O 
N- 
i0 
N- 
CD 
O 
O 
N- 
CD 
O 
O 
M 
C'') 
O 
O 
C') 
F) 
N- 
CO 
M 
N) 
N- 
CD P d 
1. 
N 
N 
M 
N 
It) 
Co 
C') 
O 
M 
CO 
N 
N 
Co CD 
O 
ltd 
Lt! 
CO 
lV 
Co Co 
N 
Co 
UOßelAap N CO N- N- Un Co Un Co 
M r- M co Co ä) M Co v r- v rn v rn v rn 
10 piepuels ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueayy M 
O 
CD 
M 
CD CO U) f Ir t 
cm 
O 10 1) rý N C, 3 17 r. C-3 
r- ý N N 
cz r-ý O CD Ö CD 9 M M Ö Ö Co Ö Ö Ö Ö 
y> - N- Co O CD CO Ö o cD Ö O O Ö 
Q 
O 
Lj C 
d 
ýy 
N O O O O CD O N O O O O 
d M CD O tD M O o CO O Co O O O 
Q 
N Co 
COO U) 
N M Co M O Ö O O 
O 
c3. 
W cý (5 N- Co Co N- C) O 7: Z: L[) O O O C ýy 
> Co fD 
N- 
fm 
M 
M 
M 
M CO Co 
O 
O 
N- 
CD 
O 
o 
ö 
M. 
CD 
O 
O 
ö 
N- 
CO 
eý w 
W "ý O cö cc cri C') O O 
ö 
N 
cm 
U) of 
Co 
M q: r 
cm 
M 
O 
f. 2. 
Q 
ri- d C K! Ln ql: r -e N !V CO 1ý N N 
cm Ö Ö Ö Ö cc! M Ö CM') M RM) 
M 
O O N O O o ^ p c-i M M M 
c02 cz 
CL 
W ä d o o o O O C. C"3 O v v 
I- W cu b. ý7 
y 
c 
.m 
Q, 
- ag 
o 
O 
0 
O 
0 
O 
0 
O 
0 
O 
0 
O 
N o 
O 
o 
O 
O 
O 
ö 
9 
ö 
ö Ö EQ 
9 
ö ö ö ö ö ö CD ö ö ö Ln 
v 
ion 
Z -0 
2 c, 
Z; ä 
Lai Q 
Q d o 0 0 o O o u) o 0 0 U) 
v o 
swalsAS 
luawin30Jd c ,n Co r4 M q N M N N N N N M M M 
ýn 
N 
M 
U 
VI 
V 
0 
00 
W 
H 
ME 
CL. 
O 
Q 
IL 
CL 
Wc 
W 
H 
W 
I 
G7 
Z 
F- 
2 
W 
e N 
0 
W 
x 
I- 
W 
2 
W 
W 
cc 
cm 
ö 
N 
VI 
V 
W 
Ia 
s 
IL. 0 
OC If. 
IL 
Lu W 
Lu 
W 
I 
0- 
x 
W 
V 
W 
d 
O 
cc 
d 
IL 
N 
z 
z 
F 
w 
Xa UI uawaai8 i P 
O 
° 
V 
t0 
O 
O 
O 
O 
rý 
cD 
f_ 
tD 
O 
O 
C) 
M 
N 
cm 
. 
n 
CO 
m 
M 
en 
!h 
t- 
co 
. 
tl Co m C, 4 C') Co Lt cd N .r M Co M Co Co C Co l M. M: r o e Cp Co Co 
uoiieiAap M N. O C) Lt) £- M O N O) M 
Co Co a) q v, In Co ý N. rn In . N. )o piepueis ö ö ö ° O ö ö ö ö ö ö ö ö 
Ueaw 
O 
O 
M 
CO 
O 
co 
O 
M 
M 
N 
M 
O 
O 
M 
N. 
M 
M M 
N 
N. 
O 
N. 
c 
m 
N 
N .. M N M Q 
ag 
M Ö CD Ö 10 CO Ö Ö M Ö Ö Ö Ö 
- 
-mr Co 
° N N O O M O O O O 9 
d 
c2. LLJ to ck d m O O M Co O O qr O O O O C Li- 
g 
M 
CG C 
Ö M M 0 9 
Ö Ö Ö Ö Ö 
"W 
a CV2 
) C' 
Co . 
L[! M 
C-2 
CMO ° 
O ý M O Ö Ö 
n O 
= 
ä 
C 
Q 
d ° O Co Q) N O O 6[! Q! O O O O 
Q Li 
C 
m 
M 
C) 
M 
M 
M 0 p 
O 
O 
O 
O 
O 
O 
N. 
CD 
N. 
CO 
O 
O 
N. 
CD 
N. 
t0 
C 
M 
"C 
N N M O O O O O Co Co O Co Co M LCD 
y Q d 
-e O O M M O Ln m Lr) Ln 
C LA- 
O 
Y 
y O O 
O 
o 
M 
t' ) O ° 
O 
° 
O 
O 
° 
O 
M 
C') 
. 
O 
° 
N) 
M 
M 
M 
O 
O 
M 
N) 
ö ö ö ö ö c Ln 
r 
Ln ° ri Ln cri 
c 
un m v ä ö 
t 
CL Q O O ° O O O O O O N M 
O 
Z 
LL 
d 
O cz CD CD cm C: ) Ö ° Ö Ö Ö O 
C-2 
M 
CD 
° 
ö > 
.n 
ý O 
ö 
Ö 
ö 
O 
ö 
O 
ö 
Ö 
ö ö ° ö ö ö e C') ° E 
CLI 
ý 
o n C W ä 0) ° O ° ° ° ° N ° ° ° In o N 
o 
GJ 
1o N. O M O C') N. N) O C') M M N. 
xa iuawaaiA ul 
Co O M O M CD M O M C') M CO p tl c -i CV Co N Ln M Co M .= M CO Of N. Co q of CD r; N v :r CO CO C) 
uoiieuºap O C") C) CO M Co C') CO M 1n O) IC) 
M It) Q N. N. Co M N. CO N. N. qr -mr 
JO pJepueig ö d ö d ö d ö ö ö ö ö ö ö 
m M M N. O N. M N. O N. N. M 
ueaw q N r. CO Ui ao In v v M N. N !f C") CV C'! ýt !f 
d CD CD 0 O 
CD 
O 
C: ) 
O CD O 
CD 
O 
CD 
° CD O 
CD 
O 
Ö CD 
O 
d 
"ý 
Co Co Ö 
mr 
CD C: ) 
lcr 
Ln c=; O ° O O O Ö 
EÖ 
W d N O N N t2 O O M O O O O 
fei 
M Ö M Ö 
lM C) 
M Ö M Ö Ö Ö 
ag M qr cm ° O Ö M qt M Ö Ö 
Co 
CD 
a 00 mr ' :' 
O ä 
C E! M N M N M O N O O O 
li 
d 
ui 
N >' d 
CD C: 3 O 
O 
rý 
(D 
O 
O 0 
1- 
CD 
O 
O CD 
O 
O 
CD ci 
O 
. .. d en 
"' " 
O 
° 
O 
° O e O N O ° 
Co O Co 
N 
O 
N 
O 
O 
O 
O 
p 
ý 1° n 
N º1) 
äs o 
ä d 
O O Co 1[) Co N O L[f Co Co O O 
tx o U- ý 
Ö Ö Ö Ö Ö Ö O 
Ö Ö M M m 
c2 a .+ Ö Ö Ö O Ö O O CD O O to N D 
%Z M 
C D Co 
Z Q O 
Z d O O O O O O t[! N O - M O CO 
N y 
Ö 
Ö 
Ö 
cm C: ) 
Ö 
CD 
Ö 
CD 
Ö M 
Ö Ö Ö Co CO M 
O 
:: ' 
N 
.` E 
O O Ö O O Ö Ö O Ö CO Co 
V u ý tn o 
_ a u. ý .2 
O O O O O O N O O O Z: Z N 
U 
zweicAS 
iuawmaad N (p N M N C) 
N !V CV N N C') C) C") C) 
S 
LT: N 
fý z 
x W 
M 
b- x 
uJ 
W 
W 
11 
N 
VI 
V 
W 
I- 
44 
MCL 
cc 
d 
d 
w W 
I- 
x 
W 
V 
W 
I- 
O 
ir. 
IL 
CL 
N 
a 
%wo 
z 
z 
AC "' 
pq 
Fý 
xapw luawaeia 
M 
M 
M 
M 
O 
O 
O 
O 
v- 
lD 
1" 
CD 
M 
M 
1- 
CO 
M 
M 
n 
t0 
n 
CO 
f- 
CD 
M 
n9 v (3) 
N 
r- 
N 
O 
L() 
CO 
M 
N 
M 
!V 
M Q) 
Co 
Co 
Q) 
qr 
CO 
Co 
N 
Co 
CD 
CO 
Q) 
Co 
uoileieap Co 
C 
r- 
CO 
Co 
CD 
Co 
CO 
1ý. 
r- 
LC) 
ao 
M 
N 
Co 
rý 
C') 
r- 
CO 
r- 
Co 
r- 
C) 
ao 
CO 
00 
jo piepueig ö ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
N- 
Imý 
N- 
M 
O 
K) 
O 
CO 
C) 
Co 
M 
tD 
N- 
ti) 
M 
f"7 
1 
N- 
Q 
M 
M 
N- 
N 
n 
Igý 
-mr C. ) r4 H er 
W CM ") 
M M M Ö 
Ö Ö M Ö 
CD C: ) 
Ö 
Ö 
Ö > 
M" 
Ö Co 
N 
CM') 1l) 
Co O Ö M Ö O O Ö 
WW 
C 
d O N O O CO O O O -e O O O O 
ýy 
en ag 
N- 
ca 
N- 
co 
O 
O 
C') 
M 
O 
o 
N- 
CO ö 
N- 
CD 
N- 
GO 
N 
CD CD ö C: ) ö cm ö ? 
O 
Co N CO ö Co M CD CD M Co . O Co . - cm N Co O O 
Ö 
Co cu ao Cn °O CD rn In o In CO Un o 0 0 
Lä- 
>d 
cm 
O 
O 
O 
O 
O 
M 
M 
f'- 
CO 
M 
M 
C') 
M 
M 
M 
O 
O 
M 
C") 
M 
C') 
M 
M 
M 
C) 
CD 
0'E 
Ö O O 
C9 
C") CO C') C. ) M 
CM 
O 
CO 
M 
M 
M 
N 
M 
N 
M 
N 
. 
C 
ZO 
CD 
c: L. 
4 d M M O) qt LC) N- O a0 O N- N- N 
C 
U- 
61 
N d 
- 219 
O 
O 
O 
O 
O 
O O O 
O 
O 
O 
O O 
O 
O O O 
O 
O 
O 
O 
n 
C. Co 
Co 
" O O 
O O O O LL O 
cm 
l cm N tD 
y 
z» O 
CL d O O M O O O CD O O N Co N 
O 
> . 
O. CD Ö 
c= 
Ö 
Ö 
Ö 
cm CD 
Ö 
CD 
Ö O 
Ö Ö Co Ö 
CD CD 
Ö 
d dW 
E 
Ö Ö Ö Ö Ö O O Ö O M CD O 
Ö 
d 
.L WQ ci. O O O O O O O O O O N 
ai- 
xa uawaaib w 
fý. 
O O 
M 
M 
M. 
tD 
rr 
CO 
1- 
CD 
O 
O 
M 
Ci 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
l P Y Co 
N 
1, 
mr 
x N 
M 
O 
M 
N 
Qf 
Z 1l! 
lrf 
r 
1ý 
Ln 
CO 
m 
00 
D] 
Co 
uouueinap pp C') 
Co 
O 
er 
qr 
N- 
^ 
N- 
C') 
cc 
N 
CO 
C') 
CD 
N- 
In 
M 
CO CO 
C) 
ao 
CO 
00 
;o pJepuels , O ö ö ö ö ö ö ö ö ö ö ö ö 
ueaw 
M 
M 
O 
l[) 
N- 
M 
M 
111 
M 
Co 
N- O 
CO 
N- 
CD 
N- 
N- 
N- 
1L) 
N- 
N "7 
NýI 
le: !V a7 C') CV C`7 a7 Q 
d 
r, 
tD 
rý 
(je Ö M 
m 
M 
r2 
M Ö C: ) Ö 
rý 
Co 
Ö Ö CD 
Ö 
Ö 
.C. 
23 
Q Co O C LO 
qr 
LLn Ln O 
0 cm; Ö Ö Ö Ö 
io 
ä 
WW N A O M O O O O N O O O O 
C ýy 
C. 2 M 
rlý 
CO 
C. ) 
Cl? 
cm 
O 
CD 
O 
CD 
O CD O 
rý 
Co 
22 
O IZ CD 
cm 
O 
CD 
O 
CD 
O 
H 
x 
Me 
ö 
m 
m 
cm 
CMo CD 
C= 
M 
cz O cc; CG Ö Ö Ö 
o ä 
O C» N O O N M N O O O 
. 
d.. ag 
Ö 
Co cc! CD tD cci 
Co O O 
M 
M 
O 
O 
O 
O 
P'- 
CO 
C') 
M 
p 
d 
.g ýO a 
Ö CG Co Co CO ti m 
cn 
Co 
CD 
m 
O 
N 
N 
o 
G. 7 
.' 
ä Omi O N Ln LL9 N N O O M Co rý 
S 
H 
ý 
CO) 
CD 
d 
d O Ö Ö Ö 
CD CD 
Ö 
cm 
Ö 
cz 
Ö CO 
M 
. CD 
M 
M 
M 
O 
O Co 
C. 3 C 
, 
Ö O O O Ö O Co Co O 
CO 
CD 
M O 
ä it A. 1 
oc O 
CD 
CL 
Z 
Q d O O O O O O CD O O O 
m Q) N 
R7 'i- 
CD 
Cp 
O y > «+ ag 
O 
O 
O 
O 
O 
O 
O 
O 
O 
O CC! O O 
O 
O 
O 
O 
M Ö 
p W O Ö Ö 
I 
O O O O O O 
CO C O 
V 0 
0 C O 
y, ý aÖ 
ra. WQ d 
O O CD O O O N O O O 
M 
N 
S 
H c Q 
swaýsAS 
juaw=naOJd N M qr Ln Co N M N M 
r N N N N N C'! M M M 
M 
N 
Lý O 
x 
W 
O 
Z_ 
N 
W 
W 
LUJ 
cc 
co 
11 
ö 
N 
VI 
V 
H 
ME 
M. 
O 
cc 
d 
a 
Z_ 
Wc 
W 
H 
x 
W 
C 
vi 
V 
LU 
H 
d 
O 
C. 
C. 
Q 
x 
N 
It, 
V 
V 
zz Z 
w F. 
ý pq 
F- ý 
OrG w 
ww 
Z 
Iý 
w 
y 
Z 
Qty 
.7 
_ 
0 
E 
N 
ö 
U 
E 
L 
E 
ö ö 
E E 
>. 
6i a m 
E 
5 
ci cm 
cu ö 
tu 
° 
CD 
O 
C* 
c' 
c 
CD «" = u 
a 
ci 
E 
cu 
° CD 
V 
0 
C m .5 6i m c - - r' 
a+ 
a) 7 
- - 
O c m 0 
o+ 
1211 
tu 
c 
cu 
E E v ö 
c io 
° c ° 
E 
Co 
d 
a) 
ö 
a1 
:° 
ö 
ýä 
> c 
c°a 
.0 y d W 
c r» 
c ýa 
a 
c 
d E 
au 
E _ t; c 
Co 
`ö 
"M N 
3 cl ö ö 
m m 
°' 
m 
W 
cu Y O 
0 
61 
rg, C 
O 
W 
a ö 
C 
) 
cm F- 
tu 
Z U 03 CI) C. 2 e! O CL F- i a O m2 U 0 O 
N M qY I Co N M N M 
N N N N N C) M M M 
xa juawaaiA 
M 
M 
N. 
Co 
N. 
Co 
' 
N. 
CO 
N. 
Co 
C") 
M 
M 
M 
O 
O 
M 
M 
O 
O 
N. 
tG 
N. 
Co 
N. 
Co 
w Pd Lti M er IC) Co M Co M . - M N CO c Co M -e v Co ö Co cä c30 Co CO 
uoiueiAap rý N. C) co C) N. Ln Co m Co CO Co N co ; -D IC, N. Co Co o) N. N. 
10 piepueis ö ö ö ö ö ö ö ö ö ö ö ö ö 
11eaw 
N. 
N. 
C') 
N. 
M 
N. 
M 
CO 
M 
C) 
N. 
U 
N. 
C) 
O 
N 
N. O 
N 
M 
O 
M 
C') 
C') 
M 
1 
N M N M !t -e !f 
d 
M 
O 0 
Ö 
cm 
M 
O O 
c: i O O 
Ö Ö 
O 
%cr 
Ott O M M 
CAD m O O N O O O O 
EÖ 
a, 
tap 
C ýy 
M N O O O O Co O O O O 
O 
N. 
CD 
N. 
CD 
N. 
Co 
N. 
C 
M 
M 
N. 
Co O O 
O 
O 
M 
M 
O 
O O O 
O 
O 
O 
O 
Z Ö 
Co 
u tM 
M O O O Ö O Ö 
O p 
b- C O O M M M O O O 
LA- 
cm 
W ?. a7 
O 
O 
M 
C) 
M 
N) 
M 
ei 
O 
O 
O 
O 
O 
O 
O 
O 
N. 
Co 
O 
O 
M 
M 
M 
M 
M 
M 
Z 
io O 
N 
M M 
M 
M O O O CD 
M 
CD H M M 
O o a Q 
CL 
CL d Co R O Q! M M O 
O 
~ 
Z 
O 
c 
O 
O 
O 
o 
O 
9 O O 
O 
O 
O 
O 
1 M 
cl 
O 
9 O o 
O 
O 
O 
O 
O 
O 
O 
O 
C3 
CD O O 
N O Ö Ö CO CO 
O 
qr CD Q CD 
c2 d mÖ 
Z c C 
Z N 
IM 
ä rý d O O CD O O O M O O Q) M 
N N 
N 
O 61 ö ö Ö Ö ö ö CO ö ö ö CD i° CD 
i ä `-° ö ö ö ö ö ö Imr ö ö ö Co Co Co 
c° ö 
O 
S 3 
WQ 
ýi 
O O O O O O O O O 
F Q 
swalsAs 
luai-- u3oid r, 4 M K7 IC) Co N M qe, N M 
N N N N N M M M M 
00 
r 
L: ý N 
lD °z 
x W 
W 
2 
W 
W 
Ir- 
C. 7 
ö 
N 
VI 
V 
W 
H 
CL 
O 
cc 
d 
d 
a x 
21- 
LU W 
LU 
W 
H 
x W 
vi 
V 
W 
ME 
d 
O 
CL 
Q. 
N 
I', 
V 
V Z 
zý 
ä 
COD 
Q 
.. W ww 
6UI)IUea M fý Of LI Co Co qr ! 'f N 
CO Co O) O) Q) M Co L[) M O r, 
O N Ili m I CO CO 1N Co LC) Co Cp 
apow N M N M Q Q 
O O O O O N U, N C) N- 
O O O O O O M O O O 
ueipaw M N N M C. 3 ri 
O CO CO . - Co M !f O LC1 O 1n 
v rý Un v q Ln v ºn co Ln Ln aaueueA ö o o o o cz CD CD CD 0 
Co ' M M C) Ö O 
xa 8 
e! CD C') C9 O Z P ') 
pui luawaaj d Co C, 4 xt M . , li N- Q r- v L h N [r) U) C') M M Co Co CO CO Co Co 
UOIieIABP CO M N O CO !T N O C-2 Co r2 N 
Co Co r- CO [O N- CG N- N- N- N 
49) piepuels CD ö 131 ö ö ö d ö d ö ö ö ö 
N e& O CO N It) N. C) Co Co O N- N 
ueayy lle CD Lrý CD N- N- 'ý M M M N N M 
l 
N Q C'') N R) Q IN: t 
d c CD M 
C-2 
M 
m 
Cl 
CD 
O Ö Ö Co Ö Ö Ö Ö 
. dW co co Ci m cm Ö Ö O O Ö Ö O G Co W) mr E o d 
WO ci- E N N M M N O O 
C') N- N- N- O N- N- m N- c:, cz CD M tO CO CD CD O M O 
. 
LO M CO CD CO O tO O M Co 
O 
N N L[) . - C'9 
C0 
1. Co O IC) 119 O O O 
d 
v O O O O N- M O O O O O N- N 
y > O O O O CO C'M O O O O O CD CD 
Co O O o O CO M O CD O O O Co Co 
C ' 1 M M U) M N n 2 
E C) o 
01 «v CL Q E M M Q) M 1i) IN: t M O (M CD U') l2) 
H U- 
M Ö Ö CD CD 
d Ö Co O 
Ö Ö Ö 9 Co Ö Ö 
tu 
i 
Ö CG O O Ö 
1 
Ö M Co O O M CS cý q: r M 
>O 
Q d O N M O O O O O O O N O 
ti 
O Ö Ö Ö Ö cz C: ) Co Ö Ö Ö 
M 
M 
M 
M 
M 
M 
> Ö Ö 
d c; Ö Ö O O Ö Ö O O 
Eä 
d 
W d 
O O O O O O - O O O ^ M O 
U- 
d N d d N d N G) N N N 07 al 
y A l0 m 
/0 W La l0 A Lo 
. 
Lo Lo W L 
eL 95. O 0 p O O O p O O O O O 
G CL m CM. c2. c2. cu. m d 
c 
d 
c ä Q 
G 
c 
G 
c c G Q 
G 
Q 
CL 
Q 
G 
Q 
0. 
Q 
G 
a 
G 
Q 
- 
O 
t 
r-+ 
E ° s 
E E 
cu 
vn ö E F  a CO) s 
cu ci w _, w Co E 
cu C. ) 
o rD au d E 
' 
iG 
w 
r V - u cu t 
cu cm H ' CLI 
i Co 
C 
" 0 C 3 
E cm C d CD 
r7 9 O O t . ` d C C c Co 
CD « 
:a 
CD CD CD C ) E = C., cc = 
E 
V 
m 
N -i CJ 
M V 
= . Co 
Vj a -Co c a m cu E 
c 
C v E -0 Co °' a E CD j CD au O ' m ' = Im C rn > O N cm ` C P. i Co «+ N Z C r m Of !C Eh Co O CD *ý r E ++ m m Q ý C Gf y U > = Co C in 
= 3 au p o au o cu co = au cm 113 2 c2 ci au cm -0.0 tu 1-- 1-- ri- w CA Cj CL- >- 
0 y - N l'7 l LO CD - ý N M Igt 
m 
- N m 
Ln . - ' ' ' "- . - N N (V N N C') C'') (') C') 
olý 
S 
UD 
C 
O 
U 
z 
U 
M 
W 
W 
N 
CO) 
W 
W 
Z 
H 
Z 
W 
-J 
Ci 
W 
H 
Li 
O 
W 
C) 
Z 
I- cc 
0 CL. 
2 
LL. 
0 
W 
zip 
W 
W 
H 
O 
X 
I. - 
cm Z 
öc 
0 ca Cl* 
cm 
z 
z 
W 
W 
N 
S 
1ý 
xOpul i xOpul xOpul Co xOpul Co xapuw xapw ö 
luawaaiOy en luawaaiod Co luawaaißy N luawaaJbd N luawaaibd - 
. 
luawaaiOy ° 
uoileinap uoileuºap r uoileinap M uoileuap ; uogeinap uoileinap g 
10 pJepuelS ° ;o piepuels ° 10 piepuels ° jo piepueis ° Jo pJepuels ° ;o piepuels ° 
ueaw 
CD 
; ueaw 
C-3 °" ueai N. ueaw ö ueaw ueaw 
C: ) 
CD 
° 
cm 
O 
c, M c: i 
C 
Zd 
C 
od 
C 
O` 
!V C 
OE 
c 
Od 
O 
Od 
Z Z CD Z 61 Z 61 . d d 6 1 ` 
- - 
N d 
CL. Q 
d O 
d Q 
aý 
ý= 
O 
2 CL. Q 
d 
w 
d O' 
d 7 
CL- O' 
aý O 
CL- Q 
aý O 
ci 
2g 
O 
O° u cu zg 
CD 
GC t0. ß 
iND 
Co u 
C^O 
cm cj 
M 
tOi 
`R O 
Öd 
ö CD 
c 
CD 6 
C/ 
c_ - 
^ 
öd 
c_ d 
ÖN 
C_ 
M Ö= 
C 
d 
O 
d 
Ln 
CL- cý 03 
E: 
M 
C'4 
d O 
C-4 
CL. ý ° O 
tai 
CD 
cm 
C: i 
C-2 
Ci 
CVD v 29 
CD 
° 
° ttu 
e- 
CD 
° 
° tai Co 
v 29 O 
7 
N 7d 00 d 
7d 7 
Co 
7d 
N 2 w X N- d N 
t . 61 - - 
CL- N CC CL. d 12- d O ti- d O 0- d N° 
CL- d 
1- 
cu 
CD 
O 
e- 
CD 
° 
cýa 
ag 
CD 
° 
cm 
° 
CD 
° 
Ö 
am 2R O 
öd 
. .ÖN 
O ÖN 
. 
O Ö 
U) 
O 0d ö 
. 
U) 
ý W ý e 
Cl Q 
N 
6. 
O 
G. Q 
d O 
CL. Q 
` O 
CL. Q 
d O 
CL O' 
O 
U W C7 Y 
xapw ö xOpul CO xOpul M xOpul Igý xOpul M xapw N 
luawaaiov ° luawaaiov CO luawaaibd 
N 
luaweaj6d "' luawaaiby 
° 
iuawaaiOy ° 
uoileuap g uoileiAep N uoileinap uowielAap üolie! Aap uoileiAap 
10 piepuels ° 10 piepuels ° 10 piepuelg ° }o piepuel$ ° 10 piepueis ° 10 piepuels ° 
ueaw 
ö 
ueaw 
ö 
cl; ueaw 
° 
ueaw 
O 
ueaw 
o CO 
c-; ueaw 
° 
22 
ö 
e, 
ce 
O 
aý ý2 
ce 
aº ý2 
ö 
° 
eý ý2 
ö 
O 
° 
O O O OO 
C) 
O O OO 
C. ) 
Z Z Z Z Z Z 
CD tu 
d Q cm C 
Q 
O 
Q O 
A- Q O d Q O m Oý 
ci 
nt a2 
Ö 
IU äg 
Ö 
m ý2 
C: ) ° » Zj2 M C. ) 
d ?R CD O 
CD 
d 
u 
äR 
C) ° 
CD 
ö aº 
C: ) ö ei 
cz ö GE ö o) ö a) - a) 
c2 CD cu cz 0) N 
CD 
O 
CD E 29 
O 
Co Ec 
w 
C: ) 
° 
c0. ß E CO Cg) Ec 
C: ) 
O 
N 
v 
c E 
`R 
CD 
O 
m 
d 
c aº vd a> y 
> a> 'a ä» 
> a3 m 
o aý d 
CL) y 
an d an d M cu m m- m2 
CL. d 
O CL- 
d 
N gl. 
d 
cm 
CL N ° 
N 
CL- d CO Ci- ý O 
Co 
gi 
am 
t°) 
M p Ö 
° 
v a2 
O 
0 
,' 
W, 
Ö 
° 
W C 
. Z-, 
d 
° 
O 
M 
Q) 
C 
. 
S. !! 
° C 
"O 
d 
d Ö 
W- 
C Ö 
ep 
tu O 
v 
cu 
r 
Co Ci- ý O CL. d O CL. d N Ch- d O 
U Co 
.. 
IL = ý) 
Q 
0 00 
M 
xapui xapw ^ xapui xapw N xapui xapw CD 
luawaaJBy luawaaJBy luawaaiby 11' luawaai8d ° luawaaJby ° luawaaJbd 
uoileieap a: uoileuºap Lrl uoileinap CO uoileuap ° uoile! Aap g uoileinap , T, 
1o piepuelS ° lo piepuelS ° jo piepuelS ° jo piepuelS ° 10 pJepuelg ° lo piepuelS ° 
ueayN 
I_ 
c; ueaw ueayy 
Co 
ueaw ýs - ueayj 
ö 
ueaw 
Ui 
ar * 
ö 
; 
w 
L) 
ag 
ö 
- 
ci 
W- 
ö 
a> 
u 
* 
ö 
aý Wz ° 
ö 
od 
C= 
oE 
cm 
od 
CD 
o °' 
CD 
o O7 0 °' CD Z 2 Z Z 2d 2! 
d d d d d 
CL- 
acri O 
d 
o 
CL. m 
cm 
CL- d 
w 
cm 
CL. d 
O 
CL- 
acri O 
al `w 
O 
O 
U 
CO d cR CD 
a 
a, 
M 
d eR O d 
Ö 
Öd ° Od 
d 
N C 
Ow 
C_ 
j r 
C 
OT 
C_ 
C 
Od 
-C 
O 67 
CL. N O CL. d OD ex- d a' d CI- d cm CL- d Lf, 
CD 
Ec 
* co 
cc; 
a) 
Ec aR 
M 
Ec 
M 
c E 
tD 
o 
'D 
E 
w ° 
E i' 
Ö 
c i n c in 
a- d 
co 
ek- d 
NN 
d c Q) d d rý CI- d O 
d d U, 
ci 
a2 
Cl) 
Cl) 
C-i at 
a2 
CD 
O a) 
CD 
w e- 
CD 
O 
Ö 
w ýp O d 2g 
CD 
O 
o 
6C/ 
^ ö 
61 
O 
C2 CCI 
O 0 
6i 
0N ö aa) 
O 
lÖ W N ;F Wd Od 
y 
ýd ýy ýy ýy ýL d 
d Q Cl- Q 
O 
G. Ö' d Q 
w 
O 
a c 
O 
d 
rf 
O 
m al 
w 
. C/3 
xapw M xapw ö xapui xapui xapw r- xapw ö 
luawaaJBy 
° 
wawaaJbb ° luawaaiOy 
° luawaaJBy tD luawaaJBy U'l luawaaiOy 00 
uoileinap uoileinap uoilelAap r, uoileinap r, uoileinap LO UOUB! Aap 
10 piepuels ° 10 pJepueig ° 10 piepuels ° jo piepuelS ° 10 pJepuels ° Jo piepuelS 
° 
uea j 
°a 
o 
.; uea j 
ö 
ueayy 
GoM 
C-; ueayy 
coc 
._ ueayy 
N. 
^ ueayy 
° 
c o 
rj 
co aR 
ö 
nr o w 
ö 
aý ý2 
ö 
ö 
W2 
ö 
ö 
w 29 
ö 
ö 
CD °c' 
ö 
Od od 
ö 
od od o 
Z d `R Z Z 2 2 2 cu 
, 
a c 
d o 
,d d 
a. c 
m O 
d 
a Q 
CD o 
d 
d c 
d CO 
d 
Cl- Q G) ° 
` 
a c 
d o Q 
d 
ö 
w 
C 
o ai C 
o 
° 
w 
C 
co 
C 
CC! 
N aý C 
ý2 0 
° C 
CN 
O Cy 0 03 
Cy v Cd d 
ý d v 
CL- Q 
d O 
a Q 
a7 
d Q 
`1 O 
CL. Q 
W LO 
CL- Q OD 
Q- Q 
d O 
Q 
EC 
2R 
CD 
N Ec ýR 
O Ec c coo Ec 
C. ) 
Ec 
CD 
v 
d a) of 
CL. C CO Cl- 
d 
O 
CL c 
LO 
a- d N Ch- cr N CI- cr N 
d Jt: 
O 
co w L) 
M 
C. ) 
O 
CD 
O 
cm 
O 
co 
W 
LLJ CL) 
Ö 40 
Öd OC Od d 
W d y N CL. C: 
ýi a- 
6ßi N 
d 
O 
d 
cl 
i 
d O 
V 
x 
r.. 00 
M 
0 
W 
N 
CO) 
C 
W 
W 
Z 
Z 
W 
V 
W 
N 
Ii. 
0 
Yd 
C. ) Z 
a 
I- cc 0 
U- 
0 
W 
i 
W 
H 
LA. 
co 
x 
cm 
z öc 
C. 3 Cl) 
CD 
z 
i 
W 
W 
N 
O 
Q 
H 
xapuw N xapuw xapw u° xapw ö xapui ö xapw ö 
luawaaiBy C) luawaeJBy C' luawaaißy 
N 
luawaai6y Co luawaaiCy Co luawaaJBd N 
uoileinap ; uoileinap C'4 uoileinap uoile! Aap c" uoileinap ° uoileinap M 
10 pJepuels ° 10 piepuelS ° }o piepuels ° 10 piepuels ° 10 piepuels ° )o piepuels ° 
UM 
M 
ö ueaw 
M 
ö ueaw 
rý 
ö uee 
° 
Co ueaw ö ueaw 
o 
ö 
cc! cc) O O 
° 
M M 
c 
O 
I 
M 
i 
: 
i 
: 
f 
C 
d 
C 
Od 
-cr 
Z ! 
: : 
Zd 
d d d d 
ä 
Oci 
Cl- M G" cm 1_ aýi O 
a' c M 
d c C» 
a CM v Ö v 
° v ýR ° c9 cm v 2r, Ci m c öd 
c_ cu 
M c ö al 
c_ 
Lr) c ö a1 
O c ö 
ai 
ci, 
O c ö 01 
c 
öW 
- 
_ 
CL- cr Cä- cr Kn CL. Cl- Er 
E tä 
O 
O 
Ec c° Ec IN 
O 
° Ec 
C-2) 
m rc C> c m 15 
.2 
= 15 
°' d d O d ý' d m . Cu . . 
CL- Q 
C! 
CL. Q 
d N 
d c 
d O 
d Q 
d ýp 
d c 
d O 
d 
gi 
CD CD 
Li 
CD C: ) 
ö0 
O 
-C o CD 
° C ö aI 
c 
o aI -C O aI 
° c ö ar 
O 
m '» cc cu CD Co Co 
a tu o 0) o aiý 
Ci- °" m o - 42 o 
O I 2 - Z 
xapui ' xopuw m xapuw xapw N xapuw 12 xapui Lrý 
iuawaaiby luaweai6y luawaaiby luawaaiOy luawaaiby ° iuawaaJBb N 
uoileieap Lil uoileiAop ° uoileinap uoileinap m üoileinap uoileinap 
10 piepuelS ° 10 prepuels ° 10 piepuelS ° 10 piepuels ° 10 plepuels ° 10 piepuels ° 
ueaw 
M 
ueaw 
O 
`° ueaw 
M 
ö ueaw ueaw 
O 
ueaw 
N- 
ö 
CL) 
t t 
CD CD 
cu 
u 
e, 
CD 
9 
O 
v am m 2g 
C: ) 
° 
° 
hc 
i 
eg 
C-2 
cl 
m 
OE 
° 
d 
O 
d 
Ln c 
d 
C 
O O 
M 
Z CI Z Zd d Z Z E Zd , ` ` `1 , `1 , ` d 
CL- y 
ý 
CL- d O CL- 
d Lr, CL. cr N 
"ý 
Igt 
CL- d 
. r- 
O CL- 
d 
w 
° 
. 
n 
r 
m 
d 
u 
N 
N 
C 
ý. 
O 
O 
N 
C 
CO 
N 
C 
CO 
Co 
6f 
O 
° 
O 
O 
= 
ýD 
Od 
A Co 
- 
O 61 
c_ d 
- 
O ai 
c_ e 
N 
O N 
C_ e 
Zm 
E_ 
C-c 
Ö 
N 
C_ 
U) 
CL- y 
Q) 
CL d N Ci- d Co 
CL- d 
tl"f 
d 
O cl- CD 
E 
M 
Ce) Ec 
Ö 
° E 
M 
N cu E ag 
Ö 
° d Ec 
0 
CD 
d 
E 
Ö 
c2 
a> > a+ c o o> > a> > a> > 
°' 0 m 9 of N d 
4' c 
12 
N 
N 
0- N Co CL. c 
12 1"ý 
a- c 
2! N 
0- d 
O CL. E! m 
y 
c2 
y 
u 
29 
Ö 
c 
Ö 
d ý2 
Ö 
d 
C ýJ2 
Ö 
C 
Ö 
° 
am 
Ö 
O 
W 
W p 
C 
d 
" 
° 
, 
Q, d 
° -C Od 
' 
° - Od 
" 
° - 
Od d 9 
- Wd ýp d Wd Wd y 1 0 
c d c i` y c2 
x d cr d O d Q d O ä ß ai O d `t O a d O d . d O 
J 
C-3 v W t7 
` 
le 
m 
N 
00 
M 
xapui zapui N xepw N xapui ö xapuw N 
luawaai6b : luawaai y 
N luawaaiov 
N luawaaiov ° luawaaT8y N 
uoileinap t uoileiAap "0 uoileinap Co uoileinap uoile! Aap C" 
10 plepuelS ° Jo Piepuels ° Jo Piepuels ° 10 Piepuels ° 10 Piepuels ° 
ueayy . - ueayj Co ueayy CO ueayj ö ueavj ö 
O 
0 chi 
am 
M 
H t0. ß 
M 
H cii 
O 
° c 
M 
M c 
Z- 
c 
Od 
M c 
Od 
M c 
Od 
° 
Od 
N 
Zd Z Z Z 
d 2 ` ` `7 
61 O acri ° ° O d N 
V 
M. 
Co tot cm cu ti 
CE! 
CO tot 
cm 
Ö° cot 
CD 
Ö 
6Ci 
N N Co d Co d Öd 
_ 
N 
CL- 
`ý 
61 CD 
CL. c ° 
N 
Q_ . ° 
N 
921- a 
O 
Q . 
N 
C 
M 
a) 
qi 
Ö 
° 
at 
Ö 
° E 
Ö 
° 
aý 
E 
ý2 [^D 
Co 7 7 
6C i 
7d y y 
N 2 dO d 0 d cu 
. 61 
Cz- d r. 4 N O T O ý O CL. d N 
m zg 
Ö cm 
d cz O at ý2 cm O d 
CD 
O 
O_ 12 
" 
O 6i 
" 
O 6i 
" 
O a) O cu 
" Wd Wd Wd Od Wd 
d 
O 
91- d 
cm 
N 
O T O 
CL- 
O 
C OC >" X 00 
xapw ö xapw N xapw v xapui r4 xapw xapui c3 ö 
luawaaibd ° luawaaiOy N luawaaiOy N luawaaiby N luawaaibd CO wawaaiov ° 
uoileinap ö uoileinap Co uoileuap q*: uoileinap Cxý Ile uoI e! Aap 1,; uoneinap g 
10 piepuelS ° 10 Piepuels ° 10 pJepuelS ° Jo piepuelS ° 10 piepuelg ° }o piepuelg ° 
°O 
Co Co 
C 
cm Co ö 
ueayy ueayy ueaw ueaw ueayy ueayy 
t" zig 
O 
cm CL) 29 
M 
CW) 
H 
C. 
M 
) 
cu C. ) W, 
M 
Ci 
m - j- 
O 
c:! 0 0) 29 
O 
9 c 
CD cu 
O c 
od 
r2 
C 
o 
C') 
od 
C 
c 
od 
c CD 
Z Zd Z cu - 
Z cu - 
Z2 ZZ 
2 ä2 a) 2! ä) m 
N 
O CL. cý m O CL- cr O Cl- C>' ° Ci- ci- CO O CL. aýi O 
41 ag 
O 
cm CD e, 
n 
CO 
^ 
CR cu e- 
n 
t ýp 
cd 
d 
si : 
! 
03 
N N 0) cm 
y 
Ec 
am 
cz 
Ö 
c 
at 
E 
ag 
C: ) 
Ö 
c 
o) 
Ec 
ag 
CD 
Ö 
c 
C) 
Ec 
29 
cm 
Ö 
ö 
6) 
Ec 
ý2 
M 
M 
a) 
E 
C: ) 
O 
c 
Cla 
m 
ýº ý' d 
cu 
ý' m 
O A. 
c 
d O A. 
c 
N O A. 
c 
d O A. 
Q 
d N 
A. c d O 
y d 
Ö ö Ö 
Co 
cm Ö Ö 
W y 
° v ÖN ° v Ö 
cu 
° v Öd ° v Öd ° v Ö 0) 
° 
40 eZ d ` d m d d 
d y 
[ 
ct d O a' d c2 a- Omni O A. a`gt O d O 
C. 3 O C v) `Z' > 
co 
I- W 
W 
N 
Cl) 
O 
W 
W 
2 
2 
W 
C.: 
W 
U- 
O 
W 
V 
2 
I CC 
O CL. 
2 
LL. CD 
J 
LUJ 
W 
W 
2 
H 
LL. 
X 
H 
cm 
2 rc 
O C. 3 Cl) 
W 
W 
cc 
L. ) 
N 
H 
xapw xapui ö xapul xapuw ö xapul ° xapw Co 
luawaai8y U' luaweajOy N luawaaJbd CO luawaaiOy ° luawaaibd 4n luawaaiov N 
uoileieap cn qe: uoileinap ° uoileieap , j, uoileiAop g uoileinap , uoUleuap M 
Jo pJepuelg ° Jo pJepuels ° 10 piepuelg ° jo piepuels ° 10 piepuels ° 10 piepuels ° 
ueaw 
M 
`" ueaw 
n 
ö ueaw 
M 
N ueaw 
O 
ueap `°" ueai j 
V 
O 
° 
CD 
p v 
O 
° v 
O 
° C * 
O 
° 
cOi 
Ci 
C 
d o 
O C 
Od 
-mr C 
Od 
0 C 
Od 
C 
Od 
° 
O CL) 
M 
CL) 
ä 
cu Z cu Z Zd ä 
2 - 2 12 12 d O Ck- ý ai N CL. d O CL. a` cr i O CL. a cx O CL- y O 
V 
CO 
CD L) 
O 
O 
Ö tu e- 
° 
9 V 
O 
p V 
n 
CR 
Co v 
1ý 
ce 
CD d 
ob 
ÖN 
C_ cu 
Öd 
C_ 
Öd 
C_ 03 
d 
- 
d 
u 
ý 
of 
EC 
M 
M 
61 
EC 
a2 O 
CD 
CD 
EC 
O N 
EC 
' 
O 
O 
c: i 
d 
EC 
O 
O 
CD 
y 
EC 29 
O 
O 
° 
a> Co > ar cu > a> > a> er > ar 
mm d2 d2 d2 d '» d ' a 
d O rr O CL- 
m CL N O Cý. cr N CL- ßi 
au ar, 
Ö Ö 
cu C') CJ 
Ö 
y 
ff 
M 
M y V 
Ö 
C 
Od 
° C 
Od 
O C 
O G) CCU 
CD Öd Öd 
p 
m "i; 12 2! CL a Q 
`t 
G- . Q d cm Q d Co G. ? d O d 
Q d D- 
t» O 
W O - ý[ O 
xapui Co xapul r xapul C xapul M xapw xapul -ct 
luawaaiby N luawaaiOy 1.11 luawaai y ' luawaaibd 
- 
luawaaiby CO luawaaJD 
uoileinap uoileinap c" uoileinap uoileiAop uoileinap In uoileinap C" 
in piepuels ° 10 pJepuelS ° 10 piepuelS ° 10 piepuelg ° 10 piepuels ° }o piepuelS ° 
ueai 
1ý 
ueaw 
C") 
ueaw 
O 
ö ueaw 
M 
ö uea j 
M 
°" ueaw 
M 
` 
V 
C"J ü 
° v 
m 
v CD 
O 
v C: ) ° 
ci 
CD 
C 
Od 
N C 
Od 
0 C 
Od 
C 
c:, 
CO C 
O 
° C 
O 
° 
Zd Za ZE ZN Zd 
6u 61 61 a) 6i N 
N 
m O 
d M aýi e 
4' 
aýi O CL- cy, c2 O 
CC Ö 
tu e- 
M 
cu zg 
Ö CO CD 
Öw M. ö Öd M ZU 61 
M 
03 
M 
w O O 
CL. d CL- y N d y O CL- y d y c1- r CI) 
at Ö 'm 
O of 
M at Ö cu 
M M 
EC C= E C E CN EC CD E E Co 
CL- 
aýi O 
CL d m: r CL- aýi 
ý 
cm 
CL- 
cu M 
d y Oý 
V 29 
cz 
C: 2 
tja 
ag 
C'7 tu 29 
CD 
° 
to 
ag 
C: ) 
° 
chi 
W, 
CD 
Ö ü a` 
Ö 
W c py 
O c 
O 6i Öd 
O c 
Od 
O Ö N C O 
O 
Z 
N a) N Xw d 
W E! O 
d 
Q 
d 
O 
d 
O 
` 
Ci- d 
Co 
d 
O 
V O ý _ ý v Z 
Itt 
00 
M 
xapui ° Co xapw Co xopuw M xapui N xapw 
qt 
luawaaiCy ° luawaaiov ° luawaaiad 
N luawaaJ8d 
° 
luawaai6d 
uoileuºap M uoileiAap c" uoileiAop , uoileuºap uo! einap , j, 
10 piepuels ° 10 piepuels ° }o piepuels ° ;o piepuelg ° jo piepuels 
° 
ueayy 
L 
j ueaw 
GD 
r; ueaij 
O 
n 
ueaw 
1ý 
n 
ueaw 
M 
O 
e; 
ö ö 
ar ý2 
0 
O 
C. ) 
ö ö 
O 
O 
O 
O C 
Od 
M 
Od 
O 
O 
Ö 
Z ni Z Z2 Z 03 - 
Z 
4_1 OI E E - O_ 
IE O CI) O O) d O Omi O 
w Co 
D 
O 
cu 
ag 
O 
O CD ag 
CD 
° w 
CD 
° 
öd 
cu 
C Ö 
12 
cu 
O Ö 
tu 
^ C 
6Ci 
cu 
Cd 
cu 
O 
y y d y y 
C" N 
N 
Ci- d 
O 
CL. 
Omi 
ti- CY 
N O 
0) 
c 
O 
° tu Ec 
Iý 
CO 
c 
O 
C=! ö tu Ec 
M 
M 
m Ec 
CD 
v 
aý c a> i° > a> > cu n ) 
d d d ° ' d _ mZ _ . 
a- cr m 0) CL- cr T :: 
CL- cr 
2! CD 
CL CL. 
M 
Cl O CO 
M 
Ö Co öd O Öd ° Öd ^ öd 
cu cu ab 
CL. d Q» d 
y 
N 
d d 
° 
d y d y tD 
> 
1 
xapw ö xapui 
ý, 
xapui ö xapui c21 xapw cäý 
luawaai8y 
CD ° luawaaJ8y 
° 
luaweaibd Co luawaaiav 
N 
wawaaiod 
cm 
uoileinap - uoileiAop 0°, umleinap ,, uoileinap , uoileinap 
10 piepuels ° 10 pJepuelg ° 10 pJepuels ° 10 pJepuelg ° 10 piepuels ° 
ueayy 
O 
_ ueayj 
M 
N ueaw ö uee 
O 
ö ueaw 
O 
.j 
cz CD C CD N CD c CM C C O C 
Od 
O 
OO O 
C') 
Od 
Z aý Z Zd zd Z 
61 
CL- 
e! O 
` 
CL. NO 
`1 
2! Co 
`7 
N 
O) 
6c1 
E! O 
V 2g 
CD 
Ö - * 
CD 
O tu zg tai 
2g cm 
ü 2R 
Ö 
O 
pd N Od 
O C Öd fý C Öd rý ö 07 
y ýd ýd ýd ýd 
CL. d Co IN O 
d 
ei N N 
d d "4 
Ci- 
cu cm 
Ec 
O 
° Ec co c Co Ec 
O 
ö Ec 
CD 
ý° 
cu d° 
a o > or 
d ý 
om 
d °' 
= cu 
2 
tu d ä> 
m 12 . m E! 12 
N tu Ln tu clY cu C: ) cu - 
N at 29 
Ö 
aý 
Ö 
ag d 
c; 
Ö 
W 
' 
! 
L 
k 
_Ö_ O 
I 
! H d r ' O Z 
i- W 91- c U, 3 Ci- N i d O 
C. 3 
C3C 
V 
kr) 
00 
M 
4ir 
C3 
LU W 
W 
S 
N 
W 
W 
Z 
H 
Z 
W 
6. i 
W 
LL. 
O 
W 
G) 
Z 
I cc 0 a 
2 
LA. 
0 
1 W 
W 
W 
W 
O 
F- 
cm Z 
0 
C. 3 C42 
CD 
W 
W 
cc 
C.., 
N 
S 
H 
xapw xapui cq xapuw ° xapw ° xapui w zapuw 
luawaai8y ° luawaai8d ' luawaaiod 
° wawaaibd Co luawaaibd - luawaaJ6b ° 
uoileinap uoileinap ý uoileuap ; uogeuap M uoileinap ° uoileinap 
Jo piepuels ° 10 pJepueiS ° Jo pJepuels ° 10 piepuels ° Jo pJepuels ° 10 pJepuelg ° 
ueayy 
O 
ueaw 
O 
ö ueaw 
h 
- 
. ueay 
" r uea A 
. ö ueay 
o 
ö 
ci 
C: ) m C: ) 
C 
CD 
42 
m 
L) 
CD 
od 
° c 
o 
M c 
0E o0 
° c 
od 
c 
u Ze Z CL) Z 43 Z 2 Z äý 
d d E . - - 
le- d c2 CL d O Ci- a`cri O CL- d O Cl- N M CL- d 
CD CD ° 
u 
C-2 
M v 
C. 2 
M 
v 
M 
v `g Co 
a 
Ö 
C 
O CD 
C_ 
O = ö 41 
C_ 
ÖW 
C_ 
Öd 
C_ O 
öd 
C_ u 
0 0) 
O 
cu cu 
ei- 
d 
Ec 
CD 
d 
Ec 
ßf2 
M 
M 
m 
cu 
Ec 
h 
O 
C Ec 
h 
O 
Co Ec 
Ö 
Ec 
Ö 
a> > o> > a> C o > a> m a1 
d ý' d cu d '" 2 d- -- cu 
CL. d 
O 
°' cri CL- c: i- 
01 Co ct aýi O CL- cr ai O CL- C. oi o 
d O at O d ýJ2 
cm 
O d 
CM 
O d O y 29 
m 
O 
ON 
O vC Od 
° C 
ON 
° c 
O 6/ 
° 
ON 
cm 
ON 
O 
10 a cu 99 CL) - - 
0 
O d O O 003 O 6Ci O (1) O 
u 2 M Z a 
xapui ö xapw 0 xapw L xopw xapw N xapw Co 
luawaaiby ° luawaai8d cc; luawaaibd luawaaiöb 'In luawaeiev 
ul 
luawaai6d N 
uoileinap uoileinap ; uoileinap uo! 1einap 1111 «cr uoileinap ° uoileinap 191 
10 piepuelg ° 10 pJepuelg ° jo Piepuels ° 10 piepuelS ° 10 Piepuels ° jo Piepuels ° 
ö 
ao CCC 
CD 
ýs r 
ueayy ueayy ueaw - ueaw ueaw ueaw 
C: ) `e C. ) 03 CD V CD ° V cz `R m 
Od 
° u 
OO 
M 
N 
C. 3 
Od 
O 
OE 
° 
Od 
O C 
O 
C') 
N 
Zd Z Z a7 Zd Z2 Z2 
N 6i ei 6_f d 
CL. O' 
d O 
Gý 0 
d £ 
d C. 
d O 
CL. Q 
d O 
a O' 
d O 
C Q 
au h 
4» ag C. ) ; lg 
cm 
Cd m u Wk 
M 
C-2 0 äg 
M 
C-2 
C'M'') 
C-2 tu e, 
CD 
CO 
0 
d 
O 0 aci 
ý 
Co 0` 
d 
Cr) 0 cu 
ý 
M C ac_i 
d 
0 0) 
w 
h 
am .. CD . .º . 
. 
tu 
cu 
CL. ci. cu O 
CL. 
tu ° N 
d 
c 
O d d p d Cm' M M- M 
N 
Ec 
O 
E 
O 
O 
° Ec 
h 
CD 
CO Co Ec 
ZR 
h 
CD 
Co E L) 
h 
CD 0 
ö 
o a> c > a> > a> >m C o o a> > aý 
m u W 2 - 2 Cu tu tu CL) C- CL, . 
O 
ff 
O 
0- 
lu 
i 
M 
0- 
6`C1 O C. 
d ° 
N 
0 d h gl- C. O 
y y 
Ö Ö Ö Ö 
a? 
Ö 
d1 
Ö 
V 
-y 
° _v Od 
' ^ 
° V 
Ö 
0) 
° V Ö 03 
" 
° V 
O 03 
' 
° v 
Od 
' 
° 
m q y y Wy Ip y gyp d m 
3 
I 
Z 
W 
d Q 
d O 
0- C 
d O 
d c 
d O 
d . 
d O 
d Q 
d O 
d c 
N O 
V ýy L7 Y 
k 
110 00 
M 
xapui rn xapw xapw ö xapw 
luawaaJ6b ° "0 
1 
luawaai8d N luawaaJ6d ° uawaaibb ° 
UO! 1BInap uoneinap uoileuap ö umleinap 17, q: r 
10 piepuels ° Jo piepuels ° jo piepuels ° o piepuels ° 
ueagy 
^ 
^ ueayy 
fý 
ö ueayy 
O 
ueayy 
M 
`r 
v ßj2 
Ö 
O 
ag 
M 
w ag 
Ö 
O 
ag 
Ö 
° 
O 
MW 
- 
C 
Met 
N C 
Od 
Z 
Od 
Zd 
- y ` p3 
CL. cr 
d O 
CL. 
a&i fý 
a- c 
I 
O d O 
c 
M 
M 
M U 
O 
O 
O v `ý 
O 
0 CR 
cc 
Ö` 
C_ d 
N Öd 
C_ d 
^ öd 
C 
öN 
C_ d 
M 
; 
cri CL- d N d O d 
aý 
EU 
C^p 
co d LLS E 
^ 
CO 
co 
y 
LJ E 
co 
O d 
Ec 
Cl) 
ar 2 a> c > a> c > m co _ W 
In- C7 M N 
Ck- d a- c C 
a3 ýJ2 
Ö 
Ö 
Or aR 
CD 
O a. W- 
C= 
O y 
L) 
C= 
O 
Öd 
. 
Öd 
. 
Ö 
O 
CCI 
, 
O Öd O 
W 
40 
0 0 0 
- - 
d a- Cý w O Cl- ý ai O 
d 
M 
xapw cc xapw xapw co xapw ý xepw ö 
luawaaibd 
Co C-' luawaaibb _ m luawaaiö 
Co C' uawaaiOy 
C. ) C' luawaaiov 
ö 
U' 
uoileinap M LCI uoileinap N uoileinap uoileinap qW uoileinap ,;, 
jo pJepuels ° jo piepuels ° 10 piepuels ° 10 piepueig ° 10 pJepuelg ° 
ueav co ueayy 
M 
ö ueaw 
O 
ö ueaw 
O 
ö ueayy 
O 
Lr) 
^ ö ö 
C 
° 
J f 
C 
d 
N c 
d 
D C 
d 
O 
d d d 
d 
_d _d 
d 
_ d 
N 
d 
Co 
d 
co 
d 
O 
CD 
co L) 
M 
C-2 U 
Ö 
CD 
Ö 
CD C. ) 
Ö 
U' 
öd cc ac O WC 
co öd . öC 
W a) 
d 
d N 
CO A%- cr T CD N 
d 
y N 
a- 
y 
cr 
N 
Cl- C Mf 
y 
E L) 
O m 
Ec 
Ö 
co E 
Ö 
CD 
of 
Ec 
Ö 
w 
Ec o 7 of d al 7 al 2 a7 L 
40 w CD C. 
CL- 
acri o 
gi o °' aCri co 
Cl- 
acri o 
m 
y d 
CD o 
° 
w apt 
co o 
° v 
W O o 
° v 
C) O 
° 
C3 v ag 
O o 
° 
W V `y 
= Öd 
W 31 
Ö_ 
W 
Ö_ 
6C/ 
W 
Ö_ d 
d d c cd 
g 
d 
W d O 
d 
O a- 
2ýi 
O cr- 4& O 
o v> > 3 a 
0 
I W 
W 
H 
Cl) 
G 
W 
W 
Z 
Fý 
Z 
W 
C.. ) 
W 
H 
U. 
O 
W 
V 
Z 
cc 
CL. 
U- 
CD 
W 
zip 
W 
W 
H 
LA. 
O 
X 
H 
Q 2 
cm z 
c 
O 
C. 3 
COO 
cm 
z 
W 
W 
cc 
C., 
N 
O 
xapui e xapui xapw xapuº 
CZ) 
xapuº 
CAD 
Lti xa 
luawaaiOy Co luawaaT8d C'4 luawaajbd 
In 
luawaajab Co luawaai8d N luawaaJ8d N 
uoileuºap M uoºleuap C" uoileuap uoºleinap CXI uoºleuap In uoºleinap C" 
Jo pJepuels ° 10 piepuels ° 10 piepuels ° jo pjepuels ° jo piepuels ° ;o piepuels ° 
ueaw 
fý 
': ueaw 
M 
ö ueaw 
1- 
Co ueayy 
I. 
. ueaw 
M 
ö uea W 
M 
Co ö 
g" u 2R CD ° g» fi 2R 
r, Co cc; 2R C: ) ° 03 2R CD cu 
M 
CL) 
M 
c 
Co o 
° 
d o 
M C 
O ý' 
° c 
od 
O c 
e' o 
N c 
o 
M 
Z a> Zd Z cu 
CD 2 E d d d 
12 O 2! T O 
ý" 
tu O 
a' 
03 
u 
C-2 
M c0. ß 
C-2 
m 
V 
m 
fi Co C. 3 Co t0. ß M d N 
N= 
cm Öd M öd M Öd ^ öd 
CL, 
CD 
d. i 
M. d O 
ä 
c2 ° a CO 
° c 
cm N 
C r 
d 
Ec 
22 ý 
^ 
N 
c 
W- 
CD 
O 
ö 
41 
Ec 
ý2 
Co 
d 
rc 
CD 
Ec 
Ö 
ö 
p 
O 
CD d cu d' d CU d d °' Co C 
Er 
cu CN 
CL- ýi cý CL, ° N 
ý n' d 
O 
12- 
aýi O 
ag 
CD Ö Ö 
e, C zig 
Ö Ö 
C 
N 
° ý. C 
O C, 
° 
O C1 
° C 
ON 
C 
Od 
° 
O 6) 
° 
Q Q 
d O 
d Q 
d O 
C i- 
m O 
C- r 
Icr 
C Q 
d O 
d c 
d O 
C7 Y O O 
xapw Z xapw N xapuw 9 xapui Co xapw g xapw rIlý 
luawaaiod 
N 
luawaaiOy N luawaai6y 
Co 
wawaaiby 
Cd 
luawaaJ8y ° luawaai y 
rý 
uoileieap qe uoileuºap 
Ill> uoileuºap ° uoileinap m üoºleºnap C=! umleinap ü, 
jo piepuels ° 10 pJepuels ° JO piepueig ° 10 piepuels ° 10 piepuels ° ;o piepuelS ° 
ueaw 
N- 
uea j 
CD 
ueaw j 
L9 
uea j 
N- 
ueaw 
ö 
ueaW lxý 
GO 
Co 
C 
C) 
M 
M ° ° 
N 
C 
O 
C 
O CD 
C 
Od 
= 
O ID 
° C 
O! 
° C 
Od 
Q 
Z l Z 2 Z ZZ - - 
Z Z 
, OI , 61 C, 
d C, C, 
ct- -9 
T - CL- 1 
CD cy, :, 
L 
"' m >- ry' :, >- rr c3 o- 
tu 
cii ag 
M 
m u 
N- 
c9 
Co m u zg 
N- 
cc! 
Co cu u am 
CM') 
m 2r, 
. O 0 m cj ;, g M ch 
Öd 
cu 
^ ÖN 
CI) 
Öd I Öd N Öd Öd 
Ch- rr r4 
N 
CL CL- 
In r- 
M- cr CL. cr CL. ci- 
y c 
Ö 
cm 
y 
Ec 
Ö 
C: ) Ec 
Ö 
CD 
at 
Ec 
ag - 
E 
* 
Ö 
cm 
d 
Ec 
Ö 
cz 
7 a' 7 of 6/ 7N r- 7N J6 i 
d dw d m cu d »' 
_ 
C Q O d 
v' 
O d 
Q 
d O 
C- Q 
N 
CL. Q O C 
Q 
d O 
y 
c2 
y 
{ý 
be 
Ö 
d 
V ag 
Ö 
y 
V 2g 
ö 
VCt ag 
Ö 
cu 
V 2g 
ö 
m 
V am 
ö 
W 
W 
Ö CNN 
" 
° _ O_ 
N 
- 
° Öd 
" 
° Cd 
" 
° Ö_ d 
° Ö_ d ° 
Ör W - Co ý O O gý 
Z 
W 
p. 
aº O 
CL. 
d O 
CL. Q 
d O 
CL- Q 
d O 
G. c O 
d Q 
O 
V ýy 
= i J Z 
LJJ 
00 
00 
M 
xopw xapu! xapul 
cio 
xapw C: ) ö 
luawaai y N luawaaibd U luawaaiOy 
" luawaaibd M 
uoiieinap lyý uoileiAap ° uoileinap uoileinap 
10 piepuelg ° 10 piepuelg ° 10 piepuelS ° Jo piepuels ° 
ueai Co ueayy 
rý 
ueaw 
CI) 
ueayJ 
CD 
ö 
cu C. 3 ag 
m cn 
ri 
CD 
ö ag 
C: ) 
0 
CD 
0 
Zd 
oN 
Z 
o 03 od y 
d d d m 
a) C) O C) O C) M 
C 
2im 
m 
M cu 
C M 
m 
42 
CD 
Co 
cu 
V 2g 
CD 
Ö 
Cy 
CO 
Cd C 
N Ö ` O 
y d y d 
cu Co lu C, 4 
d 
u 
ý2 
C: ) 
O 
° 
63 1ý 
O 
Co 
N 
C. ) 
M 
M 
y 
CD 
Ö 
° d 7 7d 7 
15 
dW d tu d W - - 61 N 
CL- d 
O 
CL- d d N Ci- ý O 
N ag cm y ag 
Ö 
d ag 
Ö 
a * 
Ö 
Ö 
a) 
O öN O öd O ÖN O 
2! cu 
m -ii 
N 
O 
a' 
2! O c2 O 
o d 
O 
xapuw xapui xapw xapui ö 
luawaaJbb ;' luawaai8d ý' 3uawaaJ6b N luawaaibd 
U' 
uoileinap 131 uoileinap 131 uoileinap 0" uoile! Aap ü, 
;o pJepuelS ° 10 piepuelg ° 10 piepuels ° 10 pJepuelg ° 
Co Co CO U' ueaw C=i ueayy ueaw ueaw 
at 2g C-2 C')') y M y e- m CC. ) a) CD Ö C 
OT 
M C 
Od 
C 
Od 
M C 
Od 
° 
Z a1 Z z 
0- cr Cä- cr 
O) 
Cl- N CL- d 
w 
O 
c 
ct 
M 
C") cwt 
Ci 
M 
M 
M 
Ö 
O 
CD m c 
Co 2 cd 
CO i ö oc cd 
Co ö tu 
_ 
tu 
U' 
d d d y d c o 
ä c o 
ä d o 
ä 
W O 
O 
eý ý2 
ö 
CD 
d 
E 
Ö 
CD 
y 
ý 
O 
0 
d 
=N t 7 aC 
_ W ý dd cu N d . C7 .r 
cu 
- am m 
d O aýi cm 
CL- ýi 92- ý O 
y y ag 
Ö 
6u 
v 
ag 
Ö 
cu 
v 
e- 
ö 
nt 
t. ) 
ag 
Ö 
W a1 WN Wd Wd 
Z 
CL- 
nýi o lu o 
CL- 
ee, o 
V f- X 
W 
o-1 
00 M 
CD 
x 
W 
W 
C4 
CO) 
G 
W 
W 
Z 
H 
Z 
W 
1 
C, 
W 
H 
W 
O 
W 
V 
Z 
H 
cc 
O 
d 
LL. 
O 
-J W 
: lip 
W 
W 
H 
LL. 
O 
X 
RE 
G7 
Z 
RE 
O 
V 
V! 
cm x 
z 
W 
W 
Q 
C.., 
N 
O 
S 
H 
xapui N xapw Co xapw CI) xapw xapw - xapuw 
iuawaaiad c- waweaibd 
Ln 
Ln luawaaiby 
N luawaaibd "' luawaai0y In luawaaiov In 
uoileuap ü, uolleinap , uoileieap uoileinap lt, ' uoileinap Ln uoileinap °°, 
in piepuels ° 10 piepuels ° 10 piepuels ° 10 piepuels ° 10 piepuels ° ;o piepuelS ° 
ueaw ueaw KR ueaw 
O 
ueaw 
M 
ö ueaw 
M 
. ueaw 
M 
Co 
cd. º 2R 
c: i ?R CD ° d zR 
0 
cw 2R 
CO v 2R C: ) ° CD ö 
ZU ° ° C M C 
O 
CO 
Od 
O 
Od 
O 
d Zd Zd m2 Z Zd 
c ! tu ! d 12 
CL- d 
O CL- 0) O 
CL 
C1 O) CL- 
d 
N T O 
Ci- N 
O 
C, 2 
Ci Co e, ei 
CD 
cý 
C-2 
Ci c9 CD 
d 
c_ 
öN 
c_ 
M y 
c 
^ ö cu 
c 
O ö 6C7 
c 
N ö 
c 
O 
d y y y 
d y M d c O CL. CI) N 
CL- OO 
N 
CL d 
OO 
CL- cßi 
O 
Ec 
^ 
Co Ec 
^ 
Co r= U 
CZ) 
Ec 
CD 
Ec 
M 
m c 
^ 
d d =d 7d d d 
Cl- r Cl- r 12 ° d o CL. r o M- c r. 4 N 
CL- 
C2 In 
d 
O 
O d 
ti 
ý. 
O 
O d 
O 
O 
O 
O 
Ö 
d ZF, 
O 
O 
cj 
M 
M 
M 
Öd O Öd O 
Ö CL) 
O -d 
. 
Ö 
cu 
. 
O Öd O 
W- IF - aL W e 
CL- O' 
d O 
CL. Q 
d O 
d Q 
d O 
CL. O' 
d O 
CL. Q 
d O 
Cl- Q 
d O N 
_ ý v 2 d ¢ 
xapui CO xepw Co xapui c xapw r xapui g xapui M 
luawaaý8d lueweaýby luawaaiOy luawaei6y luawaaiOy ° luawaai8d 
uoileieap uoileinap 110 uoileuap ° uo! leinap In uoiieiAop uoileinap 
in pJepuelg ° 10 piepuelg ° 10 pJepuelg ° 10 piepuels ° 10 piepuels ° 10 pJepuels ° 
M 
N- 
^ 
CD 
O 
CG 
M 
N- 
O 
O 
O 
CO 
ueaw ueaw ueaw C, ý; uea j C,; ueaw ueaw 
CD l2m 
CD ce O O d ZF- ° O d j2 O d CD ° ar- O O 
od 
° c 
o °i 
° 
od 
C c 
oP 
cz c 
CD O7 
c=; 
o °! 
CD 
Z är Z Z ý Z Z äý Zu 61 d , d d d 
ä c 
d O 
ä c 
d o 
ä c 
d O 
ä c d 
ci. 
O 
ä c 
d O 
^ 
CO 
tu 
C') 
M 
tu 
O 
O O c! 
O 
CD m 
O 
C 
od 
cio 
N -C 0d CM') 
C 
d 
Int -C d 
O C 
d 
O C 
d 
_ 
C_ C C_ 
2R 
C_ 
CL. cr 
Co CL. 
c ° CL- aci N CL. 
c 
O 
C 
Q O 
c N 
tu 
ei 
N- Ö N 
cc! O CD 
Ö 
c CV) c 
7d toa Ec =d c°a E 7d C, 4 Ec 7d rc 7d 
° CO 
_ 12 2 d äý ä y 03 d d y 
CL d N CL. d N CL- aci y Ci- 
c 
12 Co 
CL. 
Q O 
Cl- c 
12 CO - 
Ö 
d 
Ö 
d ý2 
Ö 
d ý2 
M 
M d 
Ö Ö 
d p 
° -C 
d 
° -C 
O 
° -C 
d 
^ C 
Od 
° -C Od 
O 
Lu 
x _ d 
` 
°' d d 
ý6 1 
X61 
W d 
O Ch- d O CL- d cm cm 
O 
LL 
C) 
xapui ö xapui ö xapui Co 
luawaaiev 2 luawaaThV ° luawaaThy 
uoileuap uoileinap uoileinap 
10 piepuelS ° p piepuels ° 10 piepuelS 
° 
ueaw 
M. ö ueaw 
o ö ueayy 
0 
CL) 
M 
M ca 
O 
0 
O 
CD 
O2 
Imr 
Oy O 6c 
Z Z CL) 43 
CL) d - - d 
d M CL. cý cu O 
CL cr 
ai O 
ei 
ci 
Co 
CO c» ci 
O 
c3 
O 
° 
CD tu CD 
ö 
0 CD 
CL- d ^ CL. ý O acri o 
Ec 
0 
E 
0 
EQ 
° 0 
° 
o CD o a> > ar 
d d d 
tu O 
a' ý 
O CL. 
m N 
CI) 
u ýJ2 
CD 
O aý 
C: ) 
C a> 
u 
ý2 
O 
O 
Ö 
Ö 
a) 
0 
Ö_ d 
0 
Ö_ 
a) 
d y y 
O 
d 
O 
d Co 
H ? X 
xapw xapui xopui N xapui CD 
luawaaibd luawaaibd c' luawaaJbd 
N 
U luawaaiöd 
CO 
C' 
uogeinap ! uouleinap uoileinap ° uoileinap Z 
}o Piepuels ° Jo Piepuels ° Jo Piepuels ° Jo piepuelg ° 
ueayy Co r. ueaw uea j 
U, 
^ ueaw 
Co 
o ^ 
Co 
O °o 
Od 
° C 
Od 
C 
O 
° C 
c 
N 
Z ai Z Zd Zd 
d cu 
`/ `) 
0- cr 
2! O 
CL- cý 
a, Co 
CL 
C) O 
CL- 07 CO 
CD 
V 
am 
t^D 
Co 
cu 
V 
M 
! ri 
cu 
C 
M 
M 
a, 
C 
ag 
Ö 
° 
Od 
C_ CL) 
r M 
O cu 
C 
O 
C_ d 
O tu 
C_ 
d d d r4 d y C CL) N 
N 
Ec 
ý2 M ce 
d 
r= " 
° 
cm 
tu 
E 
y2 ° 
l 
d ?R ° 
o 
° ' Co a i U i cu ý i e- e 
Cb- acri °' 
CL. °' rri ^ cä_ aýi o 
M 
O 
y 
v 
ag 
Ö 
Ö 
- 
C 
ag 
Ö 
N 
c 2g 
Ö 
p 
y 
C 
2 
Ö 
O 
W 
W 
y 
ÖE 
O Z_ 
, d 
O_ N 
md 
O 61 
Od 
x d o o 
1 
° ýi o 
ci W 
3 
oý M 
LA- 
ö 
z 
I W 
W 
2 
N 
Cl) 
C 
W 
W 
H 
W 
V 
W 
S 
H 
U- 
O 
W 
V 
2 
a 
cr 0 
IL 2 
La. 
0 
1 LY 
W 
W 
S 
H 
W 
O 
H 
Q 
2 
C. 7 
2 
FE 
O 
V 
Cl) 
C, 
x 
z 
W 
W 
llý 
IS 
Cl, 
O 
Q 
xapuw ö xapuw CR xapui xapuw xapui ö xapu! 
iuewaaibd U uawaaiOy 
Co wawaaiby ° luawaajbd _ iuawaai v 
N 
iuawaaiOy N 
uoiieinap -e uoiieuap uoiieuºap uoiieinap cn uoiieinap ° uoileuºap Q, 
10 piepueig ° ;o piepueis ° 10 piepueiS ° ;o pJepueis ° 10 piepuels ° 10 pJepueig ° 
ueaW ueayy 
CD 
ö ueag 
C: ) ý; uea j Co ueayy 
CD 
ö uea W 
m °Ö ö 
° 
° 
° 
ü ö Ö 
° 
° 
° 
ü 
N 
Co cj 
ö 
p ti 
ö 
p C 
O 45 
c 
OT 
M c 
O` O2 
M C 
Od 
C 
Od 
Ln 
Z Z Z! Z Zd Zd 
`1 `, 07 `, 61 `i 
CN- O CL- d O) ßi O ci- d CL- c2 N ti- y LL9 
u 
M 
C"M v Ö V 
° 
° CLI 
M 
M v 
Ö 
O r ci 
r- ; 
tÖ Ö 
Co 
N d Co ZU 
C 
° ÖW Co Ög O Ö= 
d 
_d ei C_ - C_ d 
- - 
d N d O `1 O CL. d O Cl- N Co CL. ßi lA 
Ec 
O 
d 
c 
CD 
9 
° 
y 
Ec 
ag 
CD 
O 
N 
O 
E CJ 
cm 
9 
CD 
O 
Ec 
C: ) 
0 
° 
O 
Ec 
C-2 
M 
M 
"ý 
d d 
obi M 
CL- cri CL. d 
CD 
CL- ýi 
aý O 
rL- O 
O 
CL. 
nýi ° 
d 
V 
O d 
v 
29 O C1 
V 
ag 
O 
° 
° v 
Ö Ö 
y 
v 
p 
C 
ON 
O v C Od 
O C Öd O O cu 
O = - O Ö= O 
d , d W 61 
Q Q 
d O 
Q O' 
N O 
0 Q 
d N 
CL- C. 
d O 
a Q 
Co O 
O. O' 
`7 O 
xapw CO xapuw Co xapuw ce xapui xapui xapui 
iuaweaißb m uawaaibd 
Lri 
iuawaaiCy 
Co 
luawaaiOy N luawaaiOy 
° 
iuawaaiad N 
uoiieuap M uoiieinap CO uoiieinap M uoiieinap ° uoiieinap O° uoiieinap 
jo piepueig ° 10 piepueig ° 10 piepueis ° jo piepueis ° 10 piepueig ° 10 piepueiS ° 
ueayy ueai Co - ueag . ueai 
Co 
ueaW 
C 
cý; uea j 
V 
M v 
° 
° v 
° 
° 
ci 
Ö 
O -. * 
° 
° v 
Ö 
Ö 
C 
Od 
N O 
O 
° C 
O ob 
C 
c2, d 
O 
Od 
Z Z Z Z Z Z 
`f d 6C1 ` d d 
CL. d CL- 
acri O cu O 
d N CL. arri O 
a' d N 
ýD 
CD ag 
M 
(") 
03 ; r- 
M 
cu e, 
Ö ° 
C, 
1 
c ö ar 
eý -c c a! 
tM c ö aý 
N -C o cu 
CO 
w 
O 
au 
gt 
o _ c _ c _ _ c_ d y y t9 d y y d 
d 
ý 
M 
r4 
G" 
w 
d ° 
Ci- r 1ý 
d 
pp 
a- d 
O 
a- d 
0) 
Ec 
O 
9 
cz 
tu 
E 
e, O (D 
c 
ag 
nO 
c 
ým 
O 
9 41 
E c 
2m 
n 
O 
CD 
tu 
Ec 
ag O 
Co 
_o m 
c o_ CL) d a> >d 
ob 
CL- Qt Cl- rr N CL. d N CL- N O 
d 
1n 
CL- 
`ýi 
I[7 
CD 
EI 
° 
CD 
° 
cu 
CD C: ) 
C=! 
m 
m 
W 
., 
2 ` Ö` 
° - 
6C1 Q 
` 
° ÖZ 
- 
Co 
_c 
cm 
° 
W cu 
e 
y e y C) WC 
CL) 
W CL' 
Omi O 
d 
O 
CL. d 
O 
CL- d 
O Ci- d N CL- d O 
C3 S V Z Q 
V 
N 
Oll 
M 
xapw co xapw xapuw 
iuawaaJbb N luawaaibd 'D luawaaiOy 
uoileuap m uoileuap r uoileuap M 
10 Piepuels ° 10 piepuelS ° 10 piepuelS 
ueaw Co ueayy cio uea A ö 
° d 
Z 
M y 
CD 
Z 
d 
O 
Z äu 
N 
d d 
CL. cr 
cu 
cm CL. cý cu rý 
C 
eý 
Co 
Co 
h 
ci 
n 
co 
Co ci 
r- 
tD 
cm 
ö 
c_ d 
ö` 
c_ o 
öm 
c_ d 
CL- cr 
Ln 
Cl- rr 
cu 
Ec 2R 
cm 
9 
cm d E L3 aR 
C-2 
M 
CD 
Ec ýR 
CD 
O ö Co 
dw dZ u 
C» 
r 
Co °' w C-4 
d 
. rte 
o 
cu 
cz 
Cm tu 
C: ) 
ce 
C: 2 
9 C 
O 6i 
° C 
.Q 
61 
° 
C O/ 
° 
tu tu e! 
aý7 O 
d 
O 
cr 
O 
- 
xapw c xapw Co xapuw °; 
luawaaiOy 
N luawaaJ6d rý luawaaibd 52 
uoileiAop uoileiAap uoileinap 
10 piepuels o 10 Piepuels ° 10 piepuelg o 
ueaw cm ueaw 
M 
- ueayj 
CD 
0 
° c 
CD d 
c 
o! 
c 
co d 
Z w Z aý Z ý a+ ä_) a) 
CL- d N 
- 
CL. d cm CL. 
d 
Ö 
CS cu ci 
cc! 
Co m ti 
Ö 
cm 
Öd Ö tu 
N ÖN 
d d d 
th- cu 
cx, CL. cr CD CID It- 
cu 
Ec 
ag 
O 
cm 
E 
e, 
M 
m cu E E ag 
Ö 
° E 
aý o a> I 
a" d d y r4 d d U, 
Co 
O 
y 
Ö 
p 
aý 
C 
ag 
cm 
Ö 
y 
c 
ö 
ö 
W 
W 
Öd 
W . 
Q, d 
W 
Ö 
G1 
im 
Z 
L 
CL- d cm CL- d O i O 
m 
O 
.a >K 
cm 
M 
Oý 
M 
OR 
CD 
W 
S 
N 
N 
W 
W 
Z 
H 
Z 
W 
V 
W 
S 
H 
U- 
O 
W 
V 
Z 
Q 
I -. - 
cc 
O 
LL. 
O 
1 
W 
W 
J 
W 
H 
U. 
O 
x 
H 
cm 
z 
0 w CO) 
U) 
x 
z 
ui 
W 
N 
G 
S 
1ý 
xapui ö xapw c xapuw 17 xapuw N xapui ö xapw 
luawaai8d iuawaaibd LL' co luawaaJby _ iuawaaJ6d 
° 
luawaaiod 
ci 
cv) 
uawaaJ6d N 
uoile! Aap uoileuap 11 uoiie! Aap 17, uoileinap uoueinap uoile! Aap 
Jo piepueis co 10 piepuelg ° 10 piepueis ° 10 Piepuels ° 10 piepuelg ° jo piepueiS ° 
ueaw 
CR 
ueaw 
^ 
ueaw ueaw 
N 
ueaw ueaw 
CZ) 
CM ° v CD ° v m w W- CM ° v CD ö `R C=) 
o °ý 
C) 
od 
ö 
o 
ci ö ci 
ö 
Z Cm ZE ZE ZZ Z Z a, 
T E E d d z 
6`ßi O 
d 
cm 
a- 
6`ý1 
d 
O 
ý 
C. ) phi N 
c, 
Cl 
m C3 
M 
cr) C. 3 
O Ö 
CD 
w C 3 ;e 
CD 
Ö 
C=) 
ö 
a1 
2y 
M ö 
aci 
c_ 
N öT 
c_ y 
co 
CD 
- 
CL) 
_c 
co ö 
Cl) 
_c r 
O . ö aci 
c_ w 
CO 
CL. d ° CL. cr Cl- 
w O 
Cl- d 
cm 
CL d N d 
pýj OD 
E 
Z(2 Cl I of E E 
ag O N E CJ 
aR 
Ö 
CD 
w 
Ec E 
W2 M 
Cl) 
N Ec 
ar 
Ö 
C) 
aý 
E E 
ý2 
Ö 
CD 
a> > a> a> > a> 
y 
Cr O d M d cm 
CL- d 
1ý 
a- d 
O 
ý 
O 
w W, 
Cl 
w ag 
CD 
O CL) ag 
in 
° w W, 
co u 
`g 
co 
O 
c0 ß `9 
O 
ÖC Öd 
Ö 
Öd 
ß 
O ö Ö 0l 
Ö . ÖN 
Ö 
40 W l0 d l0 Wy Ö 
CL- 
Ft 
O Q T O ä Q d cr) N a 
Q 
621 O a. Q `i O 
V Z C- 
xepui xapui Cc7n xapuw M xapui M xapuw xapuw N 
iuawaai y 
° iuawaaiOy N luawaaibv CO iuawaaiod 
m 
iuawaaiby 
N 
uawaaiOy 
N 
uoileieap ü, uoileInap 14: uoile! Aap uoileinap lo: Uoge! Aap uoileuAap 
10 piepuelg ° 10 Piepuels ° 10 piepueig ° 10 piepuelg ° 10 piepueig ° o piepuels ° 
ueayy 
IS) 
i ueaij 
o 
Maw 
oo° 
C-; ueaw 
° 
ueaw 
N. 
ueapy 
co 
O 
O 
O Ö 
° 
N. 
CC) 
CCV) 
. 
Od 
O C 
O G) 
C ') 
C 
O a) 
O 
OW 
( r) 
Od 
N 
C 
Od 
C ) 
ge Z Z ZN Z ZN 
` `f `7 
`, 
CL. cr 
m o 
a. c 
d cm 
a Q 
w o 
d O' 
d m 
Q- Q 
d co 
Cl- O' 
° o o 
CD 
° ° o r) cl N. co 
c 
o a0 
c 
c 
o a, 
c 
c 
ö o> 
c 
c 
ö cl 
c 
N 
- 
c 
c 
N. 
c 
- a, 
CO 
_d _d _ _ _d 
W cu 
O 
. r- 
N 
a 
O 
d d 
N 
d d 
N 
CL. d O 
N 
N 
E 
N 
Ec 
aR 
CD 
O 
Ec N 
61 
EU 
ag 
O 
O 
CM 
N 
E 
w 
O 
O 
CD 
d 
Ec 
a: 
O 
O 
cm 
1 
0 Q d q: 
r d c d O d 
Q 
aý ca 
0 c d o 
d Q co O Q- 
Q 
d O 
C02 w ag 
M 
m 03 aR 
Ö 
° 
w W 
CM 
ö 
- W 
Ö 
° 
w aR Ö 
° 
Ü aR 
Ö 
° 
W 
W 
d W Lo d " Öd co Öd Ö_ Öd 2 
Z 
N W cl Wd Od O a, ad 
>d d d >d >d 
W Ct d Cl- N O CL d N IS O CL- CL) O CL d O 
CJ 
I'll 
oý 
M 
oý M 
cn ö 
W 
S 
N 
N) 
C 
W 
W 
W 
V 
W 
LPL. 
O 
W 
V 
Z 
I- 
cc 
cm 
W 
1 
W 
W 
W 
LPL. 
O 
X 
Ec 
H 
CD 2 
FE 
O C. 3 co 
cm 
z 
z 
W 
W 
cc 
C., 
N 
G 
1ý 
xapw ° xapuw CD zapui . c9 
xapui xapw zapui 
luawaaibd L luawaaJby ° luawaaJbd luawaaibb °» luawaaJbd 
- 
luawaaJbd M 
uoileieap "0 uoileuap uoileinap , uoileuap uoileinap , j, uoileiAap r, 
10 pJepuelg ° Jo pJepuelS ° 10 pJepuel$ ° 10 piepuels ° 10 piepuelg ° )o piepuels ° 
ueaW uea j 
c- 
ueaW 
CD 
. - uea j 
C-2 
N ueayy 
0 
ö uea W 
0 
°'" 
O 
as 
ö 
oý 29 
ö 
au * 
ö 
d 29 
ö 
d 
° 
ö a, C ag 
ö 
CD 
tu 
` 93 o aci Z ý zn Z CL) Z cu Z cu Z äý ,ý °' 
ct N O 
m 
CL- C. O 
G" d 
,! 
! 
d 
O 
E 
d ll) 
2 
a' 
a`ýi c2 
u 2g 
C) Ci 
m 
4D 
v 
° 
ö Ada 
ag 
o o Ö ° ° CL, C. 3 
o 0 Ö v 
ö 
Ö 
öm M CCU 
c 
öW 
c 
M ö cu 
CD ö aci ö= °) 
aý äý är äº äý 
CL. obi 
ý 
° CL- m o CL. tu rn r_r cu O CL- cr W ýn phi N 
gl, 
Ec 
e2 
O 
d 
E= 
Ö 
ö 
cu 
E 
am 
O 
° 
N 
Ec 
zg 
1- 
O 
CO 
- 
c 
29 Ö y 
c 
p 
ö 
a I CAD a1 J al W al 7 at m 
_ d °i d w' d °' 03 w . 
ncri ° N 
0- C. 
cu 
C. 
E ^ N CCi Co 
cä_ C. 
o 
CL- c 
o 
cOa 
CD 
° 
CD 
v 
M 
C^J 
V 
CD 
° v 
cm 
° 
r- C 
N 
° 
OW 
O 
O OI 
" 
° 
O_ d O C) 
" 
O -C 
"ý 
p1 
O 
O c-u c» W _ CD W Od 
_ WO W 
y y y d y d 
CL- 
d O d 
c 
CL) O a d O a 
Q 
d N N 
a d O G. 
Q 
E! O 
O O to O 
xapw re xapui xapui N xapui CD xapui xapuw ö 
luawaaibd 
Ln 
luawaaibd Co luawaaibd 
r-i 
luawaaibd ° luawaaiby 
r4 
luawaaiby M 
uoileiAop 191 uoileinap M uoileinap ° uoileiAop uoileiAop c2 uoileiAop 112 
10 piepuels ° 10 pJepuelg ° Jo piepuels ° 10 piepuelg ° 10 piepuels ° Jo piepuels ° 
ueayy ueaW 
CO 
c: i ueaA 
Is 
-2 ueayy 
ö 
ueayy 
N. 
ueaW 
rn 
ci Co 
c 
Od 
O C 
Od 
C 
CD 
° 
Od 
O 
Od 
O c 
Od 
N 
Z! Z Z Z. Zý Zd 
m cu 03 2 12 C. 2 CL- Q 
O 
6. Q CL. C. 
d O 
a C. 
d O 
0- O' 
O 
Cä- Q 
d Co 
ci 
C^p 
CO 
! 
CD 
CG 
0 
C. 3 
M 
C`7 
C 
O 
C M 
vi cj 
f 
CD 
Öd N Ö EI 
u 
O Ö cu 
C_ d 
` O 03 
C 
Ö 61 
C_ 
Ö 
6C) 
C_ 
O 
ab ab 
CL. QI CO 
CL- cr O a- c M CL- d O 
CL- c M d 1ý 
v 
E 
M 
E 
v 
E Co 
v 
E 
° 
cdi Ec CO cCa Ec cC 
0 CM rý c > a> Z >Z Ln c o> > a> un >m 
dý d 2 d ' « °i 1» d d2 . . . cu - 
CL- 6cri N 
CL 
N O 
a- C. 0- E 
12 O 
0- c C. 
lL7 
en a. 2m 
ö 
er zg 
Ö 
m 
Ö ö 
ar 
ö 
or 29 
Ö 
W N 
° Ö 
Of 
° Öd ° Öd ° -d 
° -m ° 
d d 
x W ä Q d O a Q d O ä Q d m ä Q d O a C. d O ä Q d O 
J 
V 
oý M 
xapw ö xapuw Co 
luawaaiby ° luawaai y Ln 
uoile! Aap uoile! Aep CO 
10 pJepuel$ ° 10 piepuels ° 
ueaw 
CD ö 
ueayy Co 
0 
; 
0 
c 
CD d C= c od CD 
2 äa 2 
w 
C7 
O a' m O 
3 
äR 
co 
° (1 
2R 
M 
C! 
Cl) 
ÖC 0N M 
d d 
O 
CJ 
c 
O 
E cc 
ýD 
co 
cc cu 
d 'ji 
w 
d 
Cl- c o a c 03 o N 
C 
O pt ý2 
O 
O 
° Ö 
co O 61 
d 
CL. d O w O 
3 > 
xapuw ö xapui ö 
luawaaiby ° luawaai6d CO 
uoiie! A8p uoiieuap 
10 piepuels ° Jo piepuelg ° 
CD co 
° °O 
ueaw ueew 
cu 
O C) c 
o 
cm 
o o 
d ` 
C. 
acri ° 
C aR 
co CD 
O C ar- 
° 0 
N 
Ö 
co 
c_ d 
Od 
C_ d 
CL- c O aýi t0 
C. ) 
w ° ü 
E 
O 
O 
°O N 
6 1 1 :6t , u er . 
CL- o 
ci. 
y 
F 
d 
cm 
O 
N 
-C 
we 
Ö 
O 
LAJ 
C 
W 
cc d it 2 
d O 
CL- cr 
O 
A 
V 
N 
oN M 
0 
CD 
x 
W 
W 
S 
N 
N 
G 
W 
W 
Z 
Z 
W 
V 
W 
H 
LA. 
O 
W 
V 
Z 
F-O 
d 
U- 
O 
W 
i W 
W 
H 
U- 
O 
H 
QC 
c7 
2 
C. 3 C02 
co 
x 
z 
LLI 
W 
V 
N 
G 
H 
xapul Uh xapuw g xapul rcloý xapui -t am xapuw xapul 
M: r 
luawaaJ8y luawaai y ° luawaaibd ' luawaaibd N luawaaiay _ ° luawaaJ8d 
uoileinap uoileinap uoileinap uo! 1einap °D uo! einap co uoileinap N 
Jo piepuelg ° 10 piepuelS ° 10 piepuels ° ;o piepuels ° 10 pJepuels ° 10 piepuels ° 
ueaw `r ueaw ö ueaw _ ueaw ö ueayj - ueayy 
°' 
ag 
ö 
d yg 
ö 
d aR ö d L) aft co cc; d 
ö 
d aR 
ö 
o Cl) 
c 
C! 
CM c 
o C! 
c 
Cd 
c d CZ) 
z t z zd zd , Z d d d d 
a. Q d o a 
Q 
d o a 
Q 
d ° a 
c 
d 
w 
ut a. 
c 
d o a 
c 
° 
ü w 
C) 
M 
M 
coi 
O 
0 
coi 
fý 
CO 
co coa 
c) 
Cl 
m coa ap, 
1. 
cc! 
cc v 
601 
M ÖN Öc 
T 
C 
N ÖN 
C 
Öd 
C CÖ 
cD 
a; it _T _ _ d 
d ° d co N CO 
a' C Ln 
N 
m- C 
Il') 
CL c 
N 
ý 
Z(2 
O 
o 
a> 
C. ) 
O 
O e. 
Ec 
W 
M 
Cl) 
Ec 
O 
O o. 
Ec 
M 
C) c. Ec 
M 
o di t o o n> m o a> > a> > 
d 67 Co a) - 
4. ° 
N 
a 
O 
a N 
N 
.. g 
g O 
a Q6i O 
N . 
O 
N 
N ýJ2 
CD 
O d ag 
CD 
O w 
cm 
O CD aR 
Ö 
d aR 
C) 
O 
CM 
O 
v 
Ö_ 
G) 
" 
O Ö_ 
w 
Ö v 
d 
v 
-_d co 
v 
Ö_ d 
Ö 
.ýd 
Ö 
W W ýd ýd Wd Wd 
CL. cr 
0 O 
a- cr 
O 
IL. 
O 
CL- cr 
ID O d O 
CI- 
acri O 
xapw xapul xapui N xapul xapw c xapw N 
luawaaioy ^ luawaaJBV _ ° luawaai y 10 luawaaiOy ° luawaaiO 
N luawaaJOd N 
uoile! nap , -, uoileinap ü, uoileinap ; uoneinap 
uoileinap I uoIleinap CO 
10 piepuelg ° 10 piepuels ° 10 piepuelg ° 10 piepuels ° 10 piepuelS ° Jo piepuels ° 
M M 1ý 
CO 
O co 
N. 
N- 
ueaw co ueew _ ueayy ._ ueayy co ueaw ueaw CD 
aR 
N 
CO L) aR 
O 
ag 
O 
aR zr 
0 
d ü 
M 
Cl) c 
od 
c 
od 
O c 
o 
O 
°D 
O C 
od 
M c 
o! 
cn 
Z Z Z äý Z äi Z a) Z ä) 
n ý ar äý "a ä m _ C; - Cl- d d ° 6Gf co ID C) 
_ 
cj 
Cl 
C 
Cl) w 
N. 
CIR 
cc ca 
CC) 
!h 
O 
0 V 
Ö 
Ö V 
N. 
cc 
öd - öI d öd öd öw 
C 
cu CO - 
A. N 'cr CL- d Cl- d O 
Cl- d ^ 
N 
CL. d O 
N 
Ec co Eu 
Cl 
cn Ec cco E c' 
O 
° 
O 
° Ec ö 
o 01 om o> o C > ýdº a> > aý 
CL- cr CC) CL. d CO CL- cr G2 O 
a' &1 d 
C02 at 
Ö 
d 
Ö 
at 
Ö 
U 
ZR 
Ö Ö Ö 
C2 W Q I 
° 
. 
10 
a ° 
-i d 
° 
od 
° ÖN 
" 
° Ö 
6C1 
° 
Z . . d IF d . Wd Wd W Wd 
w 
W C, - 
U 
O 
C d 
O 
CL C', 
O 
CL- d 
O ct d O Cl- ýi 
v : 1[ 
- O d 
- h 
00 ON M 
xapui CCD, 
luawaaiob ° 
uoileuap 
10 piepuelg ° 
0 
Ueaw 
0 
CD 
0 
tu ag o 
c 
od 
d 
CL. Q a2 o 
0 
u ag o 
oc m 
"ý m 
lu 
Ec 
y2 
0 
0 
o a, 
0- cr 
cu v 
y2 
0 
0 
0 
om 
_ it d 
xapuw ' xapui Co 
3uawaaiOd u' wawaaJbb 
CD 
N 
uoileinap qg: uoileinap 
ccoe 
}o pJepuels ° 10 pJepuels 
° 
M o 
ueaw . - ueaw 
o M 
d 
: 
E 
CL- ci. 
° 
ä 
p 
v 
Cep 
Co 
M 
M 
C öy N d 
d d 
CL- d d d (o 
d M 
C-3 
M 
CW) 
dd 
W M cu 
CL. c r4 CL- N 
Co 2 
ö 
° 
aý 
- 
ýR 
W 
9 d 
p 
d d cm 
CL. m 
o 
oý 
M 
ö 
W 
W 
N 
CO) 
O 
W 
W 
Z 
H 
Z 
W 
V 
W 
S 
H 
W 
O 
W 
V 
Z 
I cc 
0 
LL. 
0 
W 
W 
W 
H 
U. 
O 
X 
RE 
H 
CD Z 
RE 
0 
CA 
cm 
x 
z 
W W 
Q 
V 
N 
O 
S 
xapw M xapui ö xapuw CD xapuw CR xapw 
c= xapw 
luawaaJ9d luawaaibd Co N uawaaioy ° luawaai6d 
Co ' luawaaiod ° luawaaiby - 
uoileinap Z uoileuap Co uoileuap ö uoileinap 7, uoileinap g uoileinap 
Jo Piepuels ° 10 Piepuels ° o pjepuelg ° Jo pJepuelg ° 10 Piepuels ° Jo piepuelg 
ueai 
c= C° ueayy ö ueayy 
C: 5 ö ueayy 
c= ö ueayj 
cm ö ueaw 
°" 
cot 
e- 
cm 
°ö o, 
CD 
° 
co, 
ag 
m 
Ci 
tot 
29 
° ° 
C 
od 
O C 
o °f 
M C 
o 
d 
0 °C u 
-cr 
0! 
d 
od 
c 
Z 2ä ZZ Z tu 1 ZZ Z 
d Q 
d O 
d Q 
` C) 
G. Q 
! O 
a C 
E M 
a Q 
O 
CL. Q 
d O 
ti 
w 
cz 
° 
O 
m ?R 
C. ) 
H V 
CD 
° 
60j ' 
M 
rj 
cu 
CD 
° 
C., 
am 
Co 
C `) 
d 
CE 
d 
ÖN 
Cd 
° od 
Cd 
-N 
Cd 
6C7 
C 61 
N 
d O 41 O 
CL- ' C, ° 
CL. 
C, O C) aD 
Ec 
O 
N d Ec 
ag 
c9 
Ec 
ag 
p 
y 
Ec 
zg C) ýi E 
p O 
Ec 
M 
ý 
d m a> >d t 2 a> 2 a) 
d d- d- d- d d 
G. ? 
`t Co G. 
Q 
d L19 
6. Q 
d cm d 
S 
d 1ý a 
Q 
d O CL 
Q 
T 
ö O O 
O 
O - ag 
O 
O * 
O 
O CL) 2 
O 
o aý Co CD C, . 
O ö C, 
O 
C C, 
O ö C, . 
O ö aCi . 
Ö 
W W- W- W W 91 
CL- Q d N 
A: Q 
N O a 
r 
g 
O a 
Ei lc= 
d c E! O a 
c 
T O 
- 
xapui C" xOpul 
C: ) 
xapw N xapui Co xapw Co xapui 
iuawaai5d 
r2 
luawaaiby ° uawaaibb CO luawaaiOy 
ý' 
luawaeJbb cc; luawaaiOy _ Co 
uoiieiAap uoileuap ö uotw! Aap Co uoileinap Co uoileinap 19r uoileinap °; 
in prepuelS ° )o Piepuels ° 10 piepuels ° Jo piepuels ° 10 Piepuels ° 10 piepuelS ° 
CD 9 c9 C: ) 
1 
r": M c9 ueayy ' ueayj p ueaw r- ueaw cm ueaw ueaw 
cz C: ) cm m C: ) CD 
Od 
C') 
Od 
O 
Od 
O C 
O Co 
M C 
Od 
O c 
od 
O 
Z Z cu tu Z N Z 
d_ 6_1 d - d d 2 
a. c 
d cm 
d Q 
O 
d Q 
`) O 
a Q 
m O 
Q c 
d O 
0. Q 
d O 
cu ag 
p ° 
v äg 
^ 
tD 
M O 
^ 
CD 
gi 
O 
cm 
^ 
CI 
O 
C O 
Co 
N 
ci 
Z 
C 
Lr) 
v 
O 
C7 
N 
c .t 
C O 
Co 
N 
C_ 
m 
C_ 
a _ _ d 
C 
_ 
d 
tu Cib CL. CM d O Ck- a`ýi a0 CL. ý CO a' cu rý a' aýi oD 
E 
O 
cm Ec 
O 
CD Ec 
C: ) 
C: ) 
cu 
Ec 
cn 
CV) 
Ec 
N. 
Co m Ec ag 
M 
c ý a> > ai ý a> Co > a> > a> > of Co 
CL) tu t 0) 
0 
6ýýi O 
M- 
6cýi 
- ý CO CL- cr C, of CL- d M a' y O 
y zg c= O - am. cm O W 
m 
v ag 
CD 
O v e: 
cm 
O w W 
cm 
W d 
° . d ° Öd Ö 
tu 
° ON 
° Ö 
x O 
d d 
d d 
a 
W 
` 
0- 
O 
v d Q 
d O 
CL- Q 
d 
CL. Q 
d O 
` 
CL Q 
d cm 
CL. Q 
d C) 
V V Z ý Cý Iý ý 
C) 0 
xapw 
luawaaJBV 
uoiJe! Aap 
10 pJepue3S ° 
uea j Cc! 
lV 
O 
CD °i 
Z Co 
ä; 
M 
aýi CO 
O 
vö 
ö aýi O 
CL- 
CD 
uy 
n 
CC! 
Ec CO M 
vy 
CL) 
CL. c 
Cl) 
Cl 
tit t''7 
CL- 
öd 
d 
xapui 
)uawaaJbd 
uoiieinap 
10 piepueis ° 
0 rn 
ueaw cn 
O 
Z 
acri o 
r- 
d Co v CO 
CL- 
ö aci 
NN 
M 
cl 
cj C. ) 
d a) 
d 
dc 00 
N 
O 
C42 dO 
OcÖ 
WÖd 
W 
Zd 
aýi O 
Ca X 
ö 
N 
0 
uJ W 
W 
Cl) 
W 
W 
Z 
Z 
W 
.. 1 
V 
W 
H 
N. 
O 
W 
V 
Z 
ac 
0 a 
0 
W 
W 
W 
S 
O 
X 
H 
a 
cm 
x 
öc 
0 
C. ) N 
cm 
z 
z 
W 
W 
cc 
C., 
N 
Q 
1ý 
xapw xapw zapw xapuw N xapuw xapui N 
luaweaJ8b luawaaT8b Co luawaaißd _ CO wawaaibd 
r4 
luawaai6b luawaai8d 
uoileinap 7; uoileinap Z uoileinap 123 uoileuap "0 uoileinap In uoileinap M 
10 pJepuels ° 10 piepuels ° 10 pJepuels ° 10 piepuels ° ;o piepuelg ° ;o pJepuels ° 
ueaw 
M 
. ueaw 
O 
ö ueaw 
M 
° ueaw 
I. 
Co ueayy 
M 
. ueaw 
1ý 
du 
ci 
e- 
c: D 
° 2 
CD 
°ö 
ccu 
ag 
CD 
° 
c0 , 
m 
m c0 , 
* 
CD 
° 
, 
CD 
O 
C 
CC O 
O C 
ON 
N C 
OE 
O , 
Od 
M , C 
E 
O , C 
d 
O 
Zd Zd Zd Zd Z CL) Zd d d d d `7 
A- 
Q 
E! O 
d 
O' 
d Co 
C. 
O' 
`7 O 
ä C 
d O 
CL- Q 
d O 
d Q 
d O 
O 
Co v 
O 
O 
O CL, v 
M 
M 
M cu v 
; 2g 
t- 
CO 
cm v 
1r 
CD 
Co W 
M 
M `C 
Od 
O 
-e 
cm 
ZU 
C_ O 
Öd 
C_ O 
Co d 
C_ d 
Co Öd 
C_ O 
N Ö 
C_ O 
d 
CL. c c 
N 
d O CL- Oct ° N 
CL- N 
Co 
CL. ci 
Ec ý c 
° 
E C. 3 
Co 
^ 
N 
03 
Ec 
° 
c 
M 
m 
N Ec 
CO 
GO 
a> > a> >m a> > a> > aý Co 
le d ý d d ° ' d y . .. _ 
rL- r 
6`ßi O 
CL r 
CO 
d 
O 6`ßi N N 
d r CO 
N 
tu ag O N O N ý2 
CD 
° 
° 
CI 29 
Ö 
CI ; 2g 
Ö 
CI 
p 
C 
Od 
° -C Od 
O C 
O 6) 
C 
O CI 
CD C 
O 6) 
CD C 
O CI 
CD 
d Q O d O' O Q M d c d CD d 
Q 
d O d Q d O 
Z OC F-- X 
xapw xapui xapui Co xepw Co xapw ö xapul C: ) 
luawaai y C luawaaiOy CO luawaaibd luawaaiOy f. 
6 
luawaaiOy N luawaaifd M 
uoileinap uoileinap 14 uoileinap uoileinap uoiieinap ° uoileinap r, 
;o piepuels ° 10 piepuels ° jo piepuelg ° lo piepuels ° in piepuels ° }o piepuelg ° 
ö ö N- CD cc CD CD 
uea j ueaw _ ueayy ueaw ueaw ueayj 
CD am 
CD CD CD cý tu ag 
° ° ° ° cu W 
ö 
ci CD CZ) CD fj 
93 
CD N 
d 
CD CD 
Od 
Z 
O 
Z 
O 
Z CD 
- 
O 
Z a» 
O 
Zd 
O 
Zd 
d d N 
- N 
- 
6/ 
d 
CD CL- 
d 
O Ck- 
N 
CD CL 
cý 
d CD Omi N 
_ tä- d 
C) 
d 
O 
O 
d 
N- 
CD 
d ý2 
^ 
lD 
d ý. 
O 
O 
O 
O 
O 
O 
O 
V 
d 
O 
M 
V 
Ö 
CD 
Co tf 
C 
d 
CD 
N 
fi 
C 
O 
Ei 
O 
Co 
to 
O Ol 
O 
Co 
tf 
c 
O 
O 
p2 
r. v 
d 
my my 
d 
y y 
c» C2 Ln c 
.2 
Co N N 
Ec am 
CC 
CD 
Ec 
M 
Cl 
d 
E C. 3 `R 
CI 
Ec 2R 
O 
C Ec ag 
O 
C Ec 
O 
CD 
cu cu CD 
92 °i m d °u m cm d` Cu ar ar 
CL. Cr 1- CL. d N 
N 
CL- ß r4 
N 
CL. d O CL. 
c 
42 O 
CL c 
0) cm 
N CD 
V 
* 
M 
M m 2g 
° 
Ö d 
v 
CD 
aý 
V 
CD 
ar 
v 
Ö 
a> 
V 
Ö 
W 
W 
Öd = Öd Öd 
. 
CD Ö` CD ÖN CD Ö 
0) 
CD 
W W W en O 
W 
16&J 
c: ýi c 
M d aýi O 
CL c 
(2 O 
ct ýi6 
O 
CL- c 
O 
v O o v> 
J 
N 
0 
xapui 
luawaaioy `r' 
uoileiAop 
;o pJepuels ° 
ueaw r. 
o, ý 0 o 
o O° 
CD 
Za 
ä) 
T 
-g 
= 
v 
O 
Ö 
Öd 
cu 
ý 
CL- Cr Ln 
E 
O 
vd 
CU 
M 
O 
y 
c 
e- 
0 
O 
Ö 
W 
W 
M 
äy 
a 
a) x 
CL- aci o 
J 
M 
O 
ICT 
C" 
Cl 
N 
Cl) 
W 
W 
Z 
H 
Z 
W 
1 
V 
W 
H 
W 
W 
R3 
Z 
F- 
G. 
U- 
W 
Zip LY 
Yd 
H 
LL 
X 
rc 
H 
cD 
x 
O 
cJ 
y 
ca 
at 
z 
W 
W 
cc 
C-) 
N 
S 
xapuw xapw N xapui g xapw ö xapuw g xapw N 
luawaaiby luawaaiöb luawaai8y 
N 
luawaaJ8d 
C" ' iuawaaiOy ° luawaai y 
uoileieap uoileiAap ° uoileinap , uoileiAap M umleieap g uolleuap 
Jo Piepuels ° 40 Piepuels ° 10 Piepuels ° jo pJepuelS ° Jo Piepuels ° Jo piepuelg ° 
ueaw 
M 
ueaw 
rý 
"'" ueajg 
O 
ö ueayg ö ueayj 
O 
ueayy N 
O aý ý2 
Ö 
d CD O d m M M d ý2 
Ö 
d 
p 
C 
Od 
° C 
Od 
O C 
Od 
M c 
cm d 
c 
Od 
O 
O 
O 
Za Zd Zd Zw zd 
`7 `i ` `i 
CL- Q 
`t O 
Q 
d O 
CL. O' 
d O) 
O.. O' 
d q 
Q 
a> O 
CL. Q 
O 
6dt Co fdt 
M 
M C. 
O 
9 
O 
cu 
V 
n 
CC! 
Co cda 
O 
° 
Ldi 
o 
° 
Ö 
0) 
C_ 
N ÖN 
C_ 
-ir ÖN 
C_ 
^ Öd 
C 
Co Öd 
C_ 
° 
Öd 
_C 
° 
mZ cu T cu WE 2! 2! ct c 
2! Co 
d m CL- r 
2! N 
CL 
6`_7 N 
CO CL d O 
CL- r 
O 
Ec 
M 
d 
Ec 
O 
aý 
E 
ý2 
Ö 
au 
EU 
O 
CD 
CM 
of 
Ec 
ý2 
CD 
O 
CD 
or 
Ec 
2 
N 
a> > a> > a> > a> > d Cl 
d X d N Nd _ 0 °' 61 Cu .r M, 2 
. 
- MT M, 2 
rL- g N du O cu O 
d 
O d tý 
2m 9 
O o o O N. 
ei 
Öd O cj Öd O ti -N o IN Öd O ö 
0)) 
O öN 
y y d d y y 
O- Q 
d O 
ä c 
d o 
a- Q 
` O 
ä Q 
` O 
d Q 
d O 
ä Q 
d M N 
CM c Co 3 a 
xapw CV) xapui C: ) xepuw xapw 
N xapw CD xapuw 
luawaajbd 
° 
luawaaibd ° luawaaT8b luawaai8y N luawaai6d ° luawaaibd CO 
uoileiAop uoilewnap g uoileinap ? uoileinap ° uoileinap 12 uoueinap OD 
}o piepuelg ° jo Piepuels ° 10 Piepuels ° }o Piepuels ° )o piepuelS ° 10 pJepuelg ° 
° 
1D9 o ö CO 
C ö ö m 
ueaw cý4 ueay j ueayy - uea j ueaw ueaw 
M C: ) CD 
c 
Q 
c 
od 
c 
od 
° 
o 
M 
o 
o 
od Z Z Z Z Z Z 
d ` d d d 
acri O 
Ci- d 
O 
CL- rr 
N 
Je 
O 
CL 
obi O 
a- cr 
N o 
CL- 
obi 
t 
O 
O 
o 
O N. O 
0 
O o 
u e, 
N. 
O 
C. 3 
ö aci 
O C. 3 
ö aci 
O u ö 
aci 
Co 
M 
u 
öm 
CD 92 
ö 0) 
O Q 
ö oci 
CO 
cy cd ce cd c 0, 
_d 
M d y md d 
_ °' r»r 0) 
CL- 
0) 
CL. 
01 O 
CL- 
TI 
M 
ti- m 
un 
ei 
d ag 
Ö 
- 
Ec 
O 
O 
CD 
d 
c 
M 
CW3 
al 
Ec 
CO 
Co 
al 
c 
ßj2 
O 
O d 
E 
M 
M 
> N > o> > a> Co > a> > tu c > cu C O 
d d d ý N N Co Nw 
.º - . 
e! co E! o 12 
- 
o Cu uß m o acri N 
c2 
O 
CD 
a> ag c:! zg 
Ö 
aý O ný 
Ö 
ag 
Ö 
W 
W 
Öd Öd ° -C 
6/ 
" 
° -C 
O `1 
" 
° 
O `3 
° 
_ 
Od 
° 
d W Wd dd W 
d d 
I 
. 
d d d 
= M. Q `1 N a Q d O d `t O a Q `7 O a. Q d O a Q `7 
C. 3 Z 0 F- . X 
Itil 
0 
Iti- 
xapul xapw M xapul xapw 
CO xapul Lr) 
luawaaTby Ln iuawaaibd N luawaaiOy _ CD luawaaiöy 
Co wawaaibd 'LO 
ö 
uoiieinap It, uoiieuap uoiieinap 110 uoiielnap ° uoiieinap 00 
}o piepueiS ° jo piepueiS ° Jo pJepuelS ° }o pJepuelS ° {o pJepueiS ° 
N 
ueaW 
^ 
ueayJ 
n 
0 11eaW 
OR 
O 
. - ueaw 
Co 
N ueaw 
co 
.. -. 
G) ag 
ö 
a) W 
0 °c -. aF- 
ö 
cu W 
ö 
cu * 
ö 
c 
od 
c 
oE 
ch c 
o °ý 
c c 
o° Z 423 Zd Zd 
C+ IS O 
CL- cr 
w (7) CC aa) O Cl- cr E O Cl- cr w O 
v 
co 
CO 
v 
O 
cm ti 
CO 
co L) 
° 
tdi ` 
M 
m 
od 
40 
N öN ^ Ö 
0) 
0N Ö 
O=) 
M 
- - 
Cl) aQi co ct 
cin 
w N U') o aci 
° 
W 
W 
Z 
M M 
vi ci 
o O 
° E u 
M C'! 
m E 
o 
O 
CD 
d 
^ 
CD 
CC) 
W d 
N. = 
a=i 
c co 
01 
7 m 
C. ) °i ä n °' 
W d cr N 
N 
CL- 
acri o 
a- acri Lo N 
CL. d N CL- cr o 
N 
IL 
0 
LU 
Li Li 
Ö 
dv 
ö 
o3 ci ö ca 
° 
° 
ö W- 
ö 
Z ö o=i 
° ö a=i a=i ö ai co 0d 
p 
a d '° d a, ° 
cc 
C2 
CL. a- cr 
CD 
CL- cr 
1) cm 
CL- cr CL- 
"" CD d Cl- x O 0 
ö xapul xapw zapw ö xapul N xapul M xapul N 
W luawaaTby ° luawaeify ° iuawaaJ9d C', juaweaJod L' luawaaibd CO iuawaaiOy CO 
W 
W uoiieinap uoiieinap uoiieinap uoiieIAap ° uoiieinap CO uoiieinap I 
_ 10 pJepuelS ° 10 pJepueiS ° 10 pJepuelS ° 10 piepueiS ° jo piepueiS ° jo piepueiS 
° 
LL. cm 
X ueaw 
o ö ueaw 
0 
ueayy 
0 ö ueayj 
^ `r' ueaw 
o r' ueaw 
^ co 
CD 
CJ C=; L) 
cz CD 
o `) 
CD 
o w' 
CD c 
o- 
- 
o- 
C) 
o' 
C) 
o O7 
CD 
FE 
Co z z2 zW MZ zd , ! 
C3 
y 
at Q d o 
d c d O a 
Q 
d co d 
c 
d o d 
Q 
d 
I 
CZ) a 
c 
a! CD 
u 
° V 
CD 
O 
V 
cn 
Cl 
C7 w C. ) 
rý 
CIR 
Co C) 
Cl) 
cl 
M 
Öd 
C_ d 
O -d co Ö IS 
M 
Ö 
G) 
d 
'gr Ö CL) 
C_ d 
N Öd 
C_ 
O O N 
CL ýi M aýi a0 a`ýi 
Ec 
O 
Ec 
O 
E 
O 
cm E c 
^ 
cc 
Ec 
^ 
CG 
cu Ec ag 
^ 
CD 
O 
om od o aý a> Lrj > eý Lo o CD o Co 
dý dý dý dý dý dd 
CL- 
acri o Q 
c 
03 o a. ai o 
0. co a oýi ^ 
CL Cý 03 CO 
C, 
Z N of ag 
cm 
Ö y aR 
C) 
Ö ID 
cm 
Ö n) WE 
CD 
Ö 6) 
O 
CD 
C) 
0 
W 
W 
cc 
O 
W 
C 
Öd 
Ö C 
Ö_ 
d 
O C Ö 
6i 
C 
Ö6 
1 
co c 0N 
C 
0 
61 
. 
O 
C ) 
ui 
z 413 
_ 
r' d . N r, m 1 
d 2 d d 2 d 2 
O Z 
W 
c 
O 
ä Q 
6t 
. 
O "- 
i lO 
a d O a 
Q 
d lf7 a 
Q 
d O 
= V o d 
ý 
v! ý S > 
z 
Ln 
W 
W 
CO) 
Cl) 
W 
W 
H 
J 
C. 2 
W 
LL. 
0 
W 
C., 
Z 
a 
F- CC 0 
L 
co 
J 
W 
zip W 
J 
W 
S 
H 
W 
O 
X 
RE 
I.. - 
CD 
z FE" 
0 
W 
Cl) 
C. 0 
z 
W 
W 
V 
S 
xapui xopw r- zapw ý xapw cg xapui 
luawaalby N luawaaiOy N luawaaibd 
M luawaai6d q: r luawaai y 
N 
uoile! Aap ° uoileinap C°2 uoileuap r, uoileuºap , r, uoileinap 
10 piepuels ° 10 piepuels ° 10 piepuelg ° 10 piepuels ° ;o piepuelg ° 
ueaW 
CD CO ueaw 
C-2 CO ueayy 
C: ) ö ueaw 
r- . - ueaw ö 
v cýa cc v 
ö 
ö v ebp, 
° ° v `R c o cö 
d : 
! 
` d Od 
ö 
Od 
N 
j d Z Zy 
d d ` d 
CL- d N CL- f Cu Ln 
a- cr 
03 M 
CL- ýi 
O 
0- cý 
03 
tai 
ÖÖ 
V ` 
M 
v 
ÖÖ 
CD 
cj 
2p MM 
v Ci 
C"M 
CN 
d 
CO 
C cu 
d 
Co C` 
d 
O ö= 
Cd 
Öd 
Cd 
CL- y 
r 
CO d 
.ý 
119 
N 
d Q cp d 
Q 
N 
N 
cu 
7 
2g 
O 
O 
O 
- 
d 
2m 
O 
O 
O 
O 
O 
O 
cu 
E ý CJ 
O 
p 
O 
!) 
«CZ O 
7 
e 
=d 
N cu 
GC i 
d 
E 
d cu C» 
m 
tu 
M °' an d 
.ý 
gd gd 
m 
- 
O CL- T 
- 
O 0- d 
.i 
O CL. d 
- 
CL. d O 
- 
ti 
* 
CD 
O 
0 
d 
u ap- 
CD 
O y 
ci 
ag 
cm 
O y 
ti 
ag 
C= 
O - 
to 
W- 
CD 
O 
Ö_ d 
" 
Ö_ d 
" 
Ö_ cm Ö d 
0 
cu ö 
O 
O Od Od _ _ O 
d y y 
i 
y y 
d 
O CL. cm O 
N 
O 0- O 0- d O 
o c", 3 Y 
xapw r xapui g xapuw xapui CO xapw 
luawaaiOy luawaaJ6d ° 1uewaaiO r-z luawaaiOy luawaaJbb N 
uoileinap u` uoileinap uoileinap r, uoileiAep 121 uoileinap CY, 
10 piepuelg ° 10 piepuelg ° 10 pJepuels ° 10 piepuels ° ;o piepuelS ° 
ueaw ueai ueaw c: i uea j ueaw 
0, 
CD Co CD CJD 
O 
O 
° C 
Od 
q: r C 
O 
° 
O 
C. 2 
Z Zd Zd Zd CL) Z 
N C) d G1 O) 
) a O 
CL. 
aý7 O 
£L- d a' cr C» O 
CL- d 
cu zg 
CO O 
M 
CD ag 
ue 
cu ;, g 
M 
Ö C=» 
N ÖE ° Ö 
tu 
Öd N ÖE Co 
M- 
2! 
M 3 M- 
CL- on Co CL. c 2! ý cm 
a- 
CL, 
w 
Co a- r 
tu r Co CL- T 
O 
- 
C. 3 E 
M 
d 
Q 
2R 
O 
CD w 
2R 
O 
O 
cu Zi 
M 
ý"j 
E 
2R 
O 
C=! O ýi 7 
oý i 
=d c 
Nd X d d d ý 61 . . CL) 
CL. rr N 
N 
CL- c 
O o. o O 
CL- W 
cu N N O 
y 
p 
d 
v 
ý. 
Ö 
p 
a> 
v 
Ö 
pl 
v 
Ö Ö 
d 
v 
Ö 
W _ C 
,Qd 
c= ýC 
Od 
° 
! « 
C 
O `) 
! 
W d O 
CL N 
O 
CL. d 
O a`ýi O 
d 
O 
v a r- x 
O 
I'D 0 
x8pul c x8pul N x8pul xapui 
luawaaJ8b cc wawaajov luawaaJ6y ' luawaai8d 
ö 
uoile! Aap Uo116! Aap ° uoileuap uoneiAap 
10 piepuelg ° ;o pJepuelg ° 10 piepuels ° jo pJepuelg ° 
Ueayy 
Q°) 
aeaw 
º7 
Ueayy ._ ueayy 
° 
W 
N 
aý ap, 
C) 
O 0 aR 
Ö 
O d aR 
C) 
O 
C 
Od 
O 
pd 
O C 
Od 
O C 
pd 
Z Z N Z Zw 
`1 N ` 1 d 
CL. cr 
cu o 
CL- 
a`cri O 
CL. 
aýi 
w 
O 
a- cr 
O 
G) 
tj 
aR 
cm CR 
w 
L) 
C-5 
Cl 
m 
03 
ei 
CC! 
cc 
G) 
L) 
CD 
C! 
Ö 
O` 
C_ d 
ij z 
! 
1J : N Od C_ d 
y 
d M d a) co w O 
W 
W 
H 
O 
O 
(D 
O * CO 
M 
Cl 
C) 
O 
air O nai O CL) 
N 
I &a r, V od o o co 2 
o 
2 
N - N 
T cc 
W 
CD 
W a) 
L) 
ag ° 
coa 
* ° 
CD 
° a) 
W 
a 
O 
cm 
c; Z 
i ö ac 
" 
° öm ° ö aci 
° ö aci 
" 
co 
a 
W- ý° 40 d W ä! 
I. - 
m - au m1 ` 
°' cr 
o 
°' d cri CL. c 
N S 
Q. 2 X 0 
co xapuw x8pul x8pul 
N x8pul x8pul ö 
W iuawaaißy 
° 
luawaaibd 
° 
iuawaaibd 
° 
luawaai6d ° luawaaJ6y 
W UOuBIAap c° uoileiAap ° uoileuAap ,, uoile! Aap uoileiAap 
10 piepuels ° 10 pJepuels ° jo piepuels ° jo piepuelg ° jo pJepuels 
° 
C 
x 
F ueaAJ 
N UeaW 
o 
c; ueaw N Ueaw 
o 
C) Ueaw E 
ca - 
La 
29 
O 
o aý y2 
O 
O 
o 
o 
ö 
w 
ci 
a2 
o 
o 
ö 
ag 
O 
o 
ö 
CD 
ö 
O 
ö 
od o O7 
C 
0E 
Z Z co Z z C) 
p , d d . 
C. 3 
N 
CL c o CL c 
w 
o Q' d o Cl- d o °' d o 
CD 
O at 
v 
Z(2 
CD 
O a2 
CD 
O 
o v 
C) 
O 
O 
aý 
U 
ý2 
M 
M 
M 
CW O C` O C` -. CN C 15 
LL7 
d d 
d 
O 
Cl- d 
O 
d 
o 
d 
O 
N O 
v 
N 
d öZ R 
co 
2R 
M 
i C. ) $'+ 
O 
O 
E 
O 
cä 
!D mr d Id d vd 
cu 0. - - cu 
CL- cr1 
1[f 
d N acri O 
Cl- d O 
ý 
aº 
G7 
Z 
Z ü 
M 
Cl 
o 
O 
O 
v v 
O 
ag 
O 
° 
W 
W 
llý 
W C Öd 
M 
CID 
c a 
ÖN 
ö 
co 
CCU 
tG 
Öd O Öw O 
ui "ý O E cc d d d d 
cc 
ý. 
LAJ a) w C) 
o N ° 3 r 
CL. 
P. 
O 
H 
W 
W 
S 
N 
CA 
0 
W 
W 
Z 
H 
Z 
W 
V 
W 
2 
H 
W 
O 
W 
V 
Z 
I cc 0 CL. 
2 
LL. 
0 
J 
W 
zip 
W 
J 
W 
H 
O 
X 
H 
Co 
m 
RE 
O 
G3 
H 
co 
x 
z 
ui 
W 
Ir. 
G 
S 
xapw N xepw N xapui Co xapw Co 
luaweaiby N WawaaiBV luawaaibb N luawaai8d 
uoileinep -r uoileuep ° uoileuap M uoileinap 
Jo piepueig ° 10 Piepuels ° 10 Piepuels ° jo Piepuels 
° 
ueaW 
^ ö ueaw 
^ 
ueaw 
^ ö ueayy 
^ ö 
C 2R 
M 
M d C 2fß' 
0 O 
O 
d 2g 
M 
M 
N cu C 2R 
M 
M 
M 
d Od Od Od 
Zd Zd ZN Zd d ` ` d 
cu 03 CD tu rý 
O 
Co 
C7 
M 
M 
u 
cc! 
Co 
0 
c3 
1, 
t0 
CO 
CD 
Co Öd d 
C 
^ d O 
CU _ _ lu 
CL- 
d N 
d d M CL- N CL. ^ 
Ec 
O 
E CJ 
CO 
cri E 
O 
ö 
O 
ö 
o C) > a> LC) > C) > a> 
°' ms d o`' 
2! 
m 
m m 2! tu 
d 91- d cr CL- d O a m o 
o, ke 
ö 
0 m v ýz 
ö 
a, v 2g 
ö 
o, v 
ö 
Q cu ö cu 
cm ö CC) 
CD ö aCi 
C: ) 
Ci- d o °" acri O 0 o 
xapw c-a xapui xapuw ö xapw CO 
luawaai8y 
Co N luaweaiOy _ Co luawaaiBy Co Co luawaaJOv 
Co 
U' 
uoileuap Cclom uoileinap C°, uoileinep ° uoileinap nr 
jo piepuels ° Jo pJepuei ° 10 pJepueis ° Jo piepuelS ° 
ueaW 
Co 
ueayy 
Co 
. - ueaw 
CD 
r4 ueaw 
O 
._ 
M 
CD CD Ö CD 
C 
od 
M C 
od 
O C 
Od 
C 
O 
O 
Z Z Z Z aý 
61 6_1 6_1 
CL- d ° dä- Ci- m o ° ' d o 
v 
C. ' 
c-i 
c^c 
CO 
o 
0 
c0. ß 
ö 
ö 
C Öd 
C_ d 
Öd 
C_ 
Öd 
C_ 
cm 6/ 
Cd 
M 
y d d y 
CL- d O Ci- d U' Cz- cr ai O 07 d Q) 
31 
ti 
M 
M 
M 
C. ) 
N 
u 
Ö 
CD 
N 
C. ) r 
Ö 
O 
d d Co 
7d d 
dd d d. d ý 
O7 
N N 
Co 
V Ö v Ö V 
O 
° V 2r- 9 Ö C 
AD tu CD 
Z Ad a, N Wd Wd 
CL. 
tu CD 
CL cr 
cu C: ) 
CL cr 
cu CO 
cä_ 
cm 
d 
00 0 
v 
xapui xepul N xapui ; 
wawaajby CC) luawaai y 
N 
°D luawaaJBv 
mr 
co 
ö 
a uoileieap c°, uogeuap C" uoileinap C 
10 piepuelg ° Jo piepuels ° 10 piepuelg ° 
C4 
ueayy 
M 
Ueaw N Ueaw 
M 
as 
0 
o w * 
o 
o 
C 
o, W2 
O 
0 
o 
c 
od 
c 
od 
CD 
Zd Zd Z ý , 
°' 
aci-i CD 
CL. m CL- 
acr o 
La 
c0 
'i 
° 
ö u 
o O 
cm Od 
O 
ON 
C_ r, 
Ö 
G) 
C_ t 
N 
C02 
D 
CL- cr 91- cr 
CD 
CL- Cý CL, CC) 
W 
W 
Z E 
ag 
M 
cl 
M 
w 
M 
Cl 
Cl) 
d ZR 
1ý 
CO 
co 
72 7- 71 
co 
'Ö -0 
V Od O CD 
O- 
N N 
! 
v 
co 
GO 
cc; 
M 
i 
ö 
- 
ö i 
IF a ) a) ý d . . d d 
cm cm N 
1+ X 
co xapui = xapui 
° xapui xapuw co N. 
luawaai8y . °' luawaaiod LO C'4 luawaaibb 
v It' wawaaißy W 
W uoileinap Lrl Ild: uoileinap "3: uoileinap 12, uoilewnap , 
10 piepuels ° Jo piepuels ° 10 piepuelg ° Jo piepuelS ° 
LL. 
ueaw 
M 
ö ueaw 
1ý 
ö ueaW 
M 
`r ueaw 
M 
ö 
ac 
M 
M 
C-i ci 
° 
C. 3 
O 
co C 
Od 
C 
O 
N C 
Od 
° C 
Od FE Zd Z0 Zd Zd 
0 
C, 
y 
CL N 
Q 
a- 
Cl) N. 
CL 
6ßi O 
CL 
co 
ý 
C. 3 
O 
R 
cm w 
N. 
co 
cc 
N. 
co 
co 
Cl) 
Cl 
m 
N co 
O` 
d 
d 
N 
Cl- ci. C., 
N 
CL. cr 93- 
N 
Ec 
O 
CO 
of 
E 
aR 
CD 
O N 
E 
ag 
Cl 
M 
) 
E 
CD 
O 
a> > a> > a) c O = a) 
d d d CD dd 
CL. d CL. 
Omi O 
CL- cr 
w O 
rL- 
acri O 
cm 
= 
Z 
y a" yZ 
O 
o ni aR 
O 
O oý W. 
O 
o a, ye 
O 
o 
W 
W 
cc 
O 
W 
LAJ 
py 
" 
Ö C 
Ö_ 
N 
O C Öa 
" 
O -C co 
Cý Z Od Ad Ad Od 
N _' d d d m 
o x 
W 
It d ° d 
d 
o °' aýi o 
° ai o 
_ y 3 
CC 
oý 
0 
v 
a, 
0 
W 
W 
Cl) 
Cl) 
W 
W 
Z 
H 
Z 
W 
C. 3 
W 
N 
W 
O 
W 
V 
Z 
I oc 0 CL. 
2 
U- 
0 
W 
W 
W 
W 
O 
K 
H 
a 
c0 
M 
0 
C. 3 
N 
cm 
W 
cc 
C.., 
N 
O 
S 
xapw xapw m xapw 
luawaaJBV ' luawaaibd ° luawaai8d ° 
uoileiAap ° uoileinap CC, Imt uoileinap cm 
jo pJepuel$ ° Jo piepuels ° 10 piepuelS ° 
ueaw 
n 
ueayy 
r. 
c°; ueayj 
o 
ö 
aý ý2 
ö 
e, 
ö 
C 
C, zr, 
ö 
c 
au 0 
c 
tu tu or 
CZ) 
Z Ze 
au E a1 
CL- d o 0- cr C, CD C o 
V 
C-2 
Lh 
Ü cm ° V cz O 
o CCU C CCU 
O C` O 
Z 
cu cz cu 
42 
C: ) 
C. 3 
öZ O d 
c 
2R M M d E 
2R ° 
= cu c c 
d d au 9 °' t 
CD 
C. ) - 
cý 
° 
03 ti 
cg! 
Co 
c:! 
° - a1- i -m Co ö aCi 
` d d 
12- cz 
CL- cr 
03 CD N 
CL. cr 
E! CD 
xapui r- xapw " 
r xapw Leý 
iuawaai y 
r. z 
luawaaiOy ° luawaai8b LC; N 
uogeuºap , -, uoileinap Ine uoiie! Aap M 
jo piepueig ° 10 piepuelg ° }o piepuels ° 
U) N. N. 
ueayy ueaW _ ueaw 
C 
CD 
C 
° 
° C 
M 
N 
d o °3 
Z Z Z 
d d ` 
2! 2! CD i r- 
ca 
c 29 
cM 
M t g 
^ 
CC! 
Co 
CD 
e j 
am c9 
CO 
ÖN ý Ö 55 N C Ö FD 
Cl Cl Cl 
CL. E CC) d c Co 
d d M 
N 
of 
O 
O pý 
M 
d 
O 
O 
dw dw d r 
d ýd . ýd 
CL- cr 
d O 
rk. d N Qý d O 
ON 
ö C 
Ö 
Cl 
Ö 
O 
W Ö_ N 
" v W W W 
W a' 
n) ° Omi O 03 O 
C. 3 k- x 
C 
0 
N 
O 
W 
W 
N 
N 
C2 
W 
W 
Z 
H 
Z 
W 
J 
V 
W 
Z 
H 
Y.. 
O 
W 
C-, 2 
H 
cc 
0 
CL 
U. 
O 
.. I W 
W 
W 
H 
W 
co 
X 
ÖC 
H 
C7 
Z 
RE 
O 
C. 3 
C03 
c, 
W 
W 
V 
N 
Q 
S 
h- 
v 
O 
N 
N! 
W 
W 
Z 
H 
Z 
W 
6i 
W 
W 
O 
W 
V 
Z 
I- cc 0 
CL 
2 
0 
J 
YJ 
W 
W 
2 
I- 
H. 
O 
X 
ME 
H 
C, M ME 
0 
C. 3 C02 
ca 
x 
z 
W 
W 
V 
N 
O 
S 
1-- 
xapui xapui 
iuawaaiay iuawaaiOy Lr) 
uoiieuap Cl 00 uoiieuºap ,° 
10 pJepueis ° 10 pJepueis ° 
ueaw 
C, 
_ ueay j 
yZ 
Co 
o 
co 
0 
c 
od 
c 
°) 
CD 
Zd Zd 
ä_a d 
d 
o 
CL- 
! Co 
! 
ü 
1! : öd ! 
d 
Cl- ci- 
CD Ln 
CL. cr 
G) C., 
E C. 3 
cr) 
Cr! 
M 
d 
Ec 
CO 
cc co Ln 
- - 
CL cý U, N 
CL- 
aý c' yz 
Co o 
o 
0 
Co 
o 
Co ö aci ö 
y 2d 
CL. Co 
xapui Co xapui cc! 
iuawaaioy 
Co co iuawaei6d 
CO 
aD 
uoiieinap CO umieieap 
10 piepueis ° 10 piepuels ° 
ueaw 
Co 
. - 
co 
ueayy 
Co CO 
C-4 
ea a2 
Co 
o 
co 
w ag 
Co 
o 
co 
o °ý od Z Z 
d 
e Co 
d 
Co 
ca 
M 
) v 
o 
Co od 
_ 
C M ö 6/ 
_ 
CL- d 
w 
° CL- d 
.ý 
o 
Ec 
Cl 
ý m Ec 
Co 
° 
d d r 
d dZ 
CL Cr 
.r 
ýp d d 
w 
CA 
O w 
Cl) 
t', ci 
Ö 
Co 
W 
W 4 
co 
Z . 4m 
d . ýN 
Z ct d Cl- c pp 
6ýj ý X 
N 
xapui 
luawaai6b Co 
Z uoileinap '- 
je piepuelg ° 
CO 
ueaW cl; 
0 
p 
Zd 
ä_> 
Cl- ni o 
c C=i ö al 
c_ In 
-6 
C02 
O 
& ci- a o 
W 
W 
Z 
I 
Z E 
Cl 
m 
W y 
O 
V 03 m 
W a c CO 
H 
W 
O 
LU 
C) 
Co &Z co co 
Z ö aý 
@3 
H 
cc a- cr mr 
IL x 2 
L6 
0 xapu! 
° 
, xapw 
c 
luawaai8y 
It N luawaeJby 
° C', 
W 
W 
W uoileinap uoileinap 
_ jo piepuels ° jo piepuels ° 
LL. C= 
X ueap ö ueaw 
C) ö 
Q C 
cm u ZR 
M 
C-7 cj 
O 
C= Z 
od 
N 
o öc Zd zd 
O d d 
C3 G- c 
fý 
m 
M 
ci cc c., 
° 
° 
ö 
ö @3 ö wc 
0) 
Cl- Q M 
N 
d Q 
d ^ N 
Ec 
O 
Ec 
co 
o a> > a3 
d 
@3 ° @3 ° 
cm 
O O W 
y aft O O 
O W W ÖN O P 
CL. cý cc W Ci O N O 
= 3 
N_ 
en N 
Z 
H 
W 
W 
C02 
y 
W 
W 
Z 
Z 
W 
1 
R3 
W 
S 
H 
U. 
0 
W 
V 
Z 
cc 
0 
U- 
o 
W 
W 
W 
S 
0 
K 
H 
Oct 2 
cD 
z äc 
0 c, y 
C. 0 z 
z 
W 
W 
cc 
V 
H 
O 
xapui M 
C-i 
iuawaai8y CD 
uoQQeieap ; 
10 piepuels 
CD 
Co 
ueaw e. 4 
0 0 
CD 
C 
td 
Zao 
0 
O 
CD 
aý 
oý aCo 
0 
0 
N 
v 
Ed 
d 
co d 
0 
0 
co 
aý 
Q 
N 
xapw Co Co 
luawaai8y Co 
uoiieieap 
10 piepuelS 
° 
0 CC! ueaw cl; 
co 
0 
c a) cu d 
oýd 
d 
O 
U 
d 
C_ wQ C) `/ d 
cm 
O 
Ö 
d `y N 
ddc 
O 
C02 
o 
O co 
W CO 
Zm Ö 
lÖ `1 
d 
w )< d .ý 
3 
M 
qe 
x 
W 
W 
S 
H 
C03 
G 
W 
W 
Z 
iý 
2 
W 
1 
V 
lU 
O 
W 
V 
Z 
H 
cc 
cm 
CL. 
LA. 
O 
1 
W 
W 
W 
H 
U- 
O 
K_ 
FE 
I. - 
cm 
z 
O C. 3 to 
co x 
W 
Q 
V 
N 
H 
a m c. G W IL C x - ma x a o a C cc CO) e- ý ý x >- 
öc d 
W 
I- 
E v 
C) +"+ c 
V O 
W V O 
e 7 O O N O N V C y 
*, 
a.. 
y 
O N N 
V 
C C 
C-2 V 
O C O - t d 
Co O 
Q r' 
N V 0. - Co = O 
_M .0 
> 
C C Do 
C 
Co d N 
+ ca 
CL. ö c t g 
c 0 
c 
ö E CLI 
W ~' V Co CD . gyp "N O 
Co Cp 
to 
O fýC O 
CO 
E O 
° = '~ E CD O '" "- O a-. '-' " 
Co 
CD 
E 
O Cu 
`O d o Co 
LL N ; -- C .. - 
w+ 
Co C C 
N 
C C _ Co > 
d 
4 
i 
O coo > , w. 
mo 
C L 
0 
Q C. ) Co = O y C O O O Co O Co 
O O O Co O 
ci cu 0 Co CD cu Co y 
CD 
y 'm > 'ir C. 3 O cm C . N_ 
O > 
CD rm - _ 
"y Z "N "w+ N y cm 
0 
c» E cm cm CD Co C, in CD CL 
W ° 
N O N O. l 
O 
C N E F- N N - K N i O 
9 
C. y 
«: c 
co m o a1 W .c 
Co c2. CD a> a1 Co = 
° o co v W Ci a V CE Cj F-- CL. C Vý F- O r2 Co CO IL Q Z CL. Q C. CJ CO Q 
m N Ci qe: LL) 
m N M L9 CD _ . - N M q: 
r U«) CO yi N M L17 CO 
1- N N N N N N N d t'7 l'7 l^7 M M C. 'ý ii' ti CF 
N C+7 ni 
xapw cc 
luawaaiO 
Co C'' 
uoileuAap LO 
1o piepuels ° 
M 
OO 
ueaw 
C`) 
M 
ü 
d 
y 
pd ` 
O 
d .. - 
C., 
M 
M 
U, 
CC ) . d 
_ öd 
Q 
O 
CL. 
M 
M 
C, `7 
d aý C 
7ý 
dý 
d 
CL- 
y 
cm 
q 
O Ö 
W 
W .ýc 
O 
03 
ý c ý 
CL) = ` d d d F- d al d = = 
o m C CL, 
E 
m 
O O 
Co CD 
l'7 N .- O 
It 
cZ 
vx 
OW 
.. x 
o 
OM O yU 
W 
CC 
co 
,oa 
vi 
V 
o 
ON 
C2 VI 
OV 
CO 
W cc 
O 
C2 
O 
O_ 
VI 
V VI 
OV 
0O 
cc 
-ý a W U. V 
{; 
21 
a 
5 
ýz zo zý 
ýQ 
UQ 
rlD 
äý 
x 
F 
4 
z 
xapul N. ö C ö c^o ö 
luawaaibV Co , N r- 
-ir -e 
uoileiAap O N Ln M O 1L! qcr 1" 
;o piepuels ö ö ö ö ö ö 
ueaw m c'') 
M 
COD 
C N 
ri CI) -e 
O O CO 
O O O O O O 
CD Clo ö ö ö 
ö 
0 d 
O N N O O O 
U. 
Ö 
M 
M Ö Ö Ö 
O O O O 
U. Q 
d O O! O O O 
U- 
CI) 
M Ö 
CD CD 
Ö 
CD 
CD 
C-2 
M Ö 
O O O 
O 
O 
O 
d 
U- 
ý7 O O N M O 
CD Ö 
O 
cm O CD O Ö 
O O COD Co 
CD 
d N O O O N 
29 
O CD O 
CD 
O 
CD 
O 
r, 
Co 
CD 
O 
C 
l0 
d 
d 
CID O O O O N 
d 
C 
V 
W d ^ O O O U, CO 
xapw cM') C. ) Ö CD Ö 
luawaai6 V ö, C; N N. Co Co 
uoileiAap o Lo j; v u, rIlý 2 ,. jo piepuelg ö ö ö ö ö ö 
ueayy n v N ý C 
o 
M ° ö ö ö 
en CD cý c=; cý 
0 
d O N O O O 
O 
rý 
O 
CD 
O Ö Ö Ö 
N O O O 
C) 
d 
O Co O O 
ti 
O O O 
1ý 
O 
Co 
M 
en 
O 
O 
O O M N O 
O 
E O O O N O 
W 
M Ö Ö 
CV) 
CC 
C-3 
C') 
CD 
Ö 
O o o o 'r Co 
cu CD 
W y M O 0 M e N 
I 
O 
Ö Ö Ö Cli 
Ö 
Co 
O 
V 
y 
O 
V 
CO O O ö N ci 
ö 
f`7 
n 
d 
W N. O O Co mr Q) 
O A U. 
swalsAS 
luauunaad 
N N N !V C") 
Fý 
W eý 
ý °z 
0 
Vx 
oW 
sO 
v ý. 
O O 
W 
W 
cc 
O 
00 
VI II 
V 
C2 N 
vi 
cm V 
CO 
W ir. zo O 
cm 
VI 
- 
v VI 
OV 
00 O 
W CC 
C. 3 
W 
I', 
OG 
Fý 
V 
zý 
WQ 
W 
oc ,ý UQ 
RW 
.... W ýZ 
S F- 
xapw Co ý CD C') 
M 
luawaaý8 
V 
ö N N 
CCD Co 
UOfl$IAap cm v m v C', v O Ln M ºn v 
JO plepue2S ö ö ö ö d 
ueayN c9 C. N 11 ^ N v cri ri 
JE 
ö j cg) N CD ö ö ö 
ö e h ö ö ö 
ö 
O d 
O N N O O O 
U- 
Ö Mm 
C-2 
M Ö Ö Ö 
O N 
cn r2 
N O 
Ö 
Li Q 
U- 
O 1- 1ý O O O 
O 
O 
O 
O 
O 
O 
M M O 
O 
O O O CAD 
N O 
0 0 
d o 0 0 N- o 
ö ö c° c° ch 
mö 
CO cý c:; Co PD Co r, m r-. 
2 O O N7 
N 
N 
M O 
0 
O 
0 
O 
0 
O 
0 
N- 
Co O O O 
Ö CO 
ä ý y 7 
O 
to N 
W O O O O O 00 
O 
w 
LL 
xapul ö 0 0 
ö ö ö ö 
luawaaiBd c ö cl, Co Co Co Co cla Co 
uOileuaP, - Ll7 o O r_ !f Co M Ul) 
}o PJepuelS ö ö O ö 0 ö 
u¢aw LL Ö 
M M M 
v ö C. 2 C. 2 v 
Ö M i 
O 
O Ö Ö 
Ö 
Ö Ö O Ö 
Ö 
O 
m 
J-- 
O N N O O O 
cm Ö 1- O 
O 
O Ö Ö 
CD CD 
Ö 
Ö Co M O Ö O 
A= 
LL- Q d O Co Q) O O O 
cm O O 
CD 
O 
CD 
O 
r, 
O , O 
O Ö O CD Co O 
O O 
t7 
12 O O O N N O 
W 
W O Ö Ö 
Ö M 
tD 
r2 >ý 
Ö O CO") 
M 
CO 
= c L O O O) O Co 
H 
O 
LL 
La. V 
CD 
§ 
CD 
O CD O 
CD 
O 
CD 
O 
(Z 
O 
m 
Ö 
V 
CD 
Ln c:; O O 
Ö 
W tf 
h- 
m ºy 
N 
O O O O q: r 
O 
F- 
d 
G. 
swalsAS 
luawJnDOJd 
N N N N M C') M M 
_ý 
F  
ýM 
ýz 
O 
vX 
OW 
sO 
ox OW 
W 
W 
O 
00 
II 
ý. r 
V 
O 
ON 
O 
OV 
> 
W cc 
CLO 
VI 
ý 
v vi 
Ov 
00 O 
Z 
W 
J 
W U. 
C. 3 
x 
W 
s 
%wo 
a 
iý 
zo 
F wQ 
vQ 
Ex-F 
xapw CO M N. ö M C 
luawaai6y CD ^ °6 ad ^ ö 
uo! lenAap 
{l, 
c 
of 
q: r 
- 
ý 
O 
° 
M 
6 Jo plepuel$ ö ö ö ö ö ö 
ueai N. CO) ° N M C. ) v 
a 
O 
O 
M N O 
O 
O 
O 
O 
O 
Ö cc - O Ö Ö 
Ö 
O 
T17 
O O O O O 
. 
M Ö Ö 
Ö 
M 
co cn 
Ln 
Ö Ö Ö 
W 
LA- d O O O O O 
U- 
Ö Ö 
Ö 
O 
° 
M 
M Ö 
0 
O O O Lr) 
N O 
0 
CD 
d 
O O O O N O 
LA- 
co Ö Ö Ö 
N. CV) 
Ci 
Ö 
CO O O N CO cr) LO 
C7 
cr 
T co C3 C) co C. 
) 
N 
co 
. - 
d 
M Ö ° Ö O 
Ö ^ O O M co 
c, 
W C 
CIS 
W d N O co O O 
o 
U 
xapUl ö ö ö Co rý'i ö 
luawaaiotl C co N co N. END 
uo! je! Aap 
Ln 
° 
IS) 
^ 
v 
M 
qt 
° 
Ir, C') 
jo piepuelg ö d o d ö 
ueaW CD C) 
CD 
M 
cn 
N tl 
ri e-; q: r 
°° ö ö ö ö ö 
ö CD ° ö ö ö 
ö 
0 
CL. C. 
U- 
O co N O O O 
Ö Ö Ö Ö Ö 
O ° O Ö 
C. 
LA- 
O C-4 Q) O O O 
Ö Ö 
co 1l_ O 
M 
cn Co 
O 
O O Ö ^ cri Ö 
O 
CD 
d 
O O O N M O 
LA- 
W 
aft 
° 
cm Ö 
O M 
C', 
CD O 
Co O O 
N 
IScc ) 
= 
C)) 
IL. y 7 C7 
W 40 ýº O O N 
c 
Ö 
I. - 
c 
LL. yz °. ö ö ö ö ° Ö 
V 
ö 
ö aýi ä 
ö ö ö 
) v r 
W d N O O O CD Cl) 
O 
h- 
d 
swalsAS 
luawnaad 17 N N c., N N N N C'! C') p') R) 
F  
t: l Q 
ýÖ 
vz 
V* W 
`. x 
Ox O 
C7 a 
W 
... W 
OO 
00 
II 
rr 
V 
N 
VI 
OV 
O 
W 
5- O 
CL. 
O_ 
ý-r 
V VI 
ý. r OV 
00 
W CC 
-., a W U. 
V 
W 
e 
b%-# 
a 
G7 
ýÖ 
z-. 
ýQ 
ýa 
UQ 
Dw 
aý 
zm 
xapw M Co m CO ö 
wawaaibd Co N N Co rý Co 
uoileiAap r, Q) CO M L, M CO M tie no: jo piepuels ö ö ö ö ö ö 
ueayy N 
^ M 
U) 
N 
N. 
v r; r; 
CD O . O CD O Ö Ö 
O C-2 Co O O O 
Ö 
O 
CL. 
O N CO O O O 
Ö 1- O 
M 
M Ö Ö 
cm C=) 
Ö 
O O M Ö Ö Ö 
Q 
LA- 
O ll7 t7 O O O 
M CD 0 M CD CD 
M d 
CMD 
Co O 
O 
O 
E 
U- 
O O O N Q O 
M Ö Ö Co 
M Ö 
m 
0 > 
M O O CO 
H 
LO COp 
ý7 
c d O CM In - v C 
O 
LL 
M 
CL) 
O 
+ Ö 
Ö Ö 
Ö O W 
d 
O Ö O O N 
cj 
W `) O O O O O CO 
a 
XapUl m 
C') CD CO 
CO N. 
luawaai6tl Co r, Co CO Co Co 
uoilelnap N. N. O Ln Co v a, v N. Un C-2 er 
10 piepuelg ö ö 
ueaw cz r, IS) 
M 
CM') CO 
N 
ri cr; -mr 
Ö M O Ö Ö Ö 
O r O O O 
Ö 
O 
c 
U- 
O M N O O O 
O 
fý 
Co M Ö O 
CM cm 
Ö 
Ö O Ö Ö 
Co 
d 
O N O O O O 
LA 
,9 
C=) 
° ö ö CD cD CD ö 
O 
N O O CO Co c2 
O 
O 
t. 7 
CO O O N N O 
7 1i 
V 
Ö 
M 
M Ö Ö M M 9 
._ 
> 
N 0 0 
`CM! 
N 
N. 
CD 
. C7 
W r- O 
1 
O O 
V LA- 
cge O O O O O O O 
CD C-2 
C') 
y d Ln Ö Ö Ö O eMv 
w 
W 
v 
W m O O O M N. 
H H 
swal£AS 
luawJnaoJd r. N v . - N M N N N N C") C) M ('') 
11o 
E  
CIDz 
O 
10 
vl , 
V ,( W 
O 
.. x 
ox OW 
W 
W 
.x co 
00 
m II 
V ý^ 
O 
N 
p vi 
OV 
O 
I 
VI 
ý 
V VI 
OV 
0O 
W CC 
WW 
VN 
W 
un 
le OG 
5 ýz zo zý 
ýQ ýý ýý UQ 
ýý 
Cý 
.. W 
zapw 
m Co C, ö 0 ö 
iuawaaibb ö 
° N ö C=i ö 
uoiieuap 
C-2 
co 
. 
Ln 
U', 
v 
N. 
v 
C 
° CO a 
;o pJepueis ö ö ö ö ö 
ueaw q ü N ° ö ° 
m C. 2 
Ö 
" 
Ö Ö Ö 
Ö Co ^ O Ö O 
ö 
0 
CL- 
O N O O O 
U- 
Ö M O Ö Ö Ö 
O L Co O O O 
d 
U- 
O O CD O O O 
kg Co 
O 
O 
O 
O Ö 
" Co 
Co 
CD 
Ö O CD CC 
O 
67 
d 
N O O N N N 
d 
U- 
0 
c= O 
O 
cm 
O 
CD 
O 
r*ý 
Co 
C ö 
" O O M COD 
cc; 
n 
N C/ O i C9 
"ý 
d N O O QJ N 
Uy 
ci cm Ö Ö O 
Ö y C O O O Ö 
w d 
t., 
E J CD o 0 o O un 
LL. 
xapw N. ö M CD 
iuawaaj8y C mr 
c=; M M. Co Co CY) 
uoiuewnaP CO 
)o pJepueis ö ö ö ö d ö 
ueaw N. 
cz CD 
ri ri " 
ö ° ° ö ö ö 
ö Co Ln ö ö ö 
ö 
O 
22 
T-9 
O N - O O O 
am 
Ö O O Ö Ö Ö 
O N O O O 
um 
E O Co - O O O 
U- 
29 cz 9 
C: ) 
9 
CD 
CD 
C-2 
r2 
r-. 
Co 
. 
CD 
CD 
O 
Ö O O L O 
O 
LA 
O O O O O 
H - 
O O Ö Ö Co C. 
M 
'. 
ý.. 
e. Q 
Co O COD Q Lr) 
m m c31 f7 
3 C0 O O N 
CWJ Co 
LA- 
O 
Ö 
O 
Ö 
C 
Cm. 
^ ö ö ö ö Co 
d V 
K 
W 
Q 
N O O O O Q 
swaisAS 
iuawJnaad - ý+ v N M N N N N N) ei C') Rj 
Fm 
W 0 w ýz 
O 
14o 
m 
vX 
OW 
Ow 
G7 2 
W 
W 
cc 
co 
0o X 
11 
V 
N 
VI p 
cm V 
Y 
CO 
W 
CID 
O 
_O 
VI 
«. r 
V VI 
OV 
co 
Z 
W cr- jQ 
J U. W 
V 
X 
W 
It) 
OG 
F 
5 V 
zý 
wQ w= 
oc ,ý UQ ýý 
C1G ý .. W ýý 
F  F  
zapw M M ý c Cl) M cn ,ý Cl) 
iuauraai6V öm N N cc r 
uoIieuap , %% ao cc - o, 
;o prepueig 
1- 
ö 
C) 
d 
M 
d 
to 
d 
r 
ö 
Co 
ö 
ueayj '? 
N. 
-- 
r. er 
v 
rý 
co 
ýi c 
F 
CD 
Ö 
m 
M 
cv) 
" 
Ö cm 
Ö - 
Ö m 
co cr) co 
Ö O m 
ö 
0 
C 
LA- 
O N N O 
I 
O O 
Ö O 
" 
Ö Ö Ö 
Ö O O Ö O O 
W 
LA- Q 
T 
U- 
O Kf LI) O O O 
n 
O Ö Ö 
r9 
Ci 
C) 
Ni 
O 
O 
O O O m Lr) 
ý O 
O 
C7 
U- 
LL7 O O O O C-) 
cm 
O O O 
O 
O 
1. 
CC) 
N. 
cc 
O 
O 
"O 
o ä 
O O O cc; ." Co 
ao 
t9 
Ci- 
U- 
c C 
C', ö 
I 
ö ö ö ö 
7 
O 
V 
E 
x W la N O O O co 0) 
xapw ö ö N. cc 
CD (D ö 
iuawaai6V cd co C14 N c; M 
N. Co cci co 
uoiieinap US CD O 
lo pJepueig d 
C") 
ö 
l[7 
ci ö 
C") 
d 
N. 
d 
ueaw 
° ý ö 
C) co c 
ö ö CIR ö ö ö 
ö 4m ö d d 
ö O 
d 
O N O O O 
U- 
Ö O 
cm Cl) 
" 
Ö Ö Ö 
O O Lr) 
Ö O O 
W 
d 
LL. 
O C') O O O 
29 
O Ö O CD 
Ö M 
O O Ö M O cn 
0 0 
O 
d 
W. 
M O M R 
O Ö Ö 
M Ö 
O O co C 
d O 
f O O O O N 
"r LL 
z co 
O O 
CD 
O 
CD CD 
O 
M 
M 
V Q O Ö O O 
.ý y 
W 
O 
i 
V 
Lj d 
i 
N O O O O M 
ý 
swai sAS 
iuauunDoJd c-, C-, N !V N N C') C) f7 f") 
ý_ 
F  
(A 
z 
O 
VI ý V ,c W 
.. x 
C2 I- 
o OW 
C7 M 
W 
W 
cc 
cm 
00 a 
n 
V 
O 
0N 
CD VI 
V 
W cc 
cm 
O 
CL 
O_ 
VI 
" 
V VI 
OV 
0O 
F- v 
W CC 
U, 
QWW 
VN 
x 
W 
II, 
F 
Q 
C7 z zo zF 
ýQ 
aý 
vQ 
ýW 
10 w 
zapul c9 c CC! c` i ö ö 
luauýaaý6d Co Co N Co 
. ý Co 
uoileieap o N c Ln M Co M c M. 10 piepuel$ ö ö ö ö ö ö 
ueayy Cl 
M pl CD 
n 
cm 
Cl 
en M -w: r 
°o ö ö ö ö 42 ö ö ö 
0 O Q d O N Co O O O 
U- 
29 Ö 
O cl Ö Ö Ö 
M Ö O O 
Q 
` 
U- 
O O) O O O 
29 
m 
M Ö Ö 
C. 2 
C 
CD 
O CD Ö 
O 
C O O Co r 
O 
d O O O N N O 
U- 
O Ö Ö CD 
Ö Ö 
O 
N O O O M 
i c7 d 
cm O CO Lc7 O) 
U- 
O 
eg 
Co 
Co CO O 
CO 
O 
CO 
O 
CO 
O 
O 
CD 
c 
c 
d 
d 
Co O O Ö O M 
"y 
ca K Ci. `7 e O CO CO CO Q) 
C) 
O 
IL 
xapw M M C Co Ö M 
luawaaibV N. 
oC 
N N n CO 
OtD 
uoileuºap o» v IC, v Ln a N N er 00 r) 
10 pJepuelg ö , 0 ö ö ö ö 
ueayy M N N CR COO 
29 
Ö M Ö Ö Ö 
CO O CO O 
ö 
0 02- ci- E 
U- 
CO N N CO CO CO 
CD 
O 
n 
O 
n 
O CD O 
CD 
O 
C: ) 
O 
O Co Co O O O 
CO CO Co CO CO CO 
c m ö ö ° 
CD 
o CD ö 
CO CO CO Ln 
N CO 
O O 
c7 
d 
O O O O CO O 
U- 
. 
ý. 
cý 
C') Ö Ö 
N. 
(D 
CO 
O 
Co) 
M 
eö 
m 
c> CD Co C')) CD Co CCoo 
> c7 
CD cr 
E! N N 
i 
O O O 
O 
O C')" 
O 
O O 
. Lo r 
CO Ö O H Ö Co 
ý ä ý , a c - x W Q d O O if O 1f! 
O 
d 
d 
swalsAS 
luawmaoid N . N N N N N C) C) ! r! Fj 
Fr 
w ac w 
ýz 
O 
v ,c 
W 
ox O 
C7 
W 
W 
O 
00 
6 
vi 
v 4ý 
"O ^ti 
O 
N 
C2 VDI 
Ov 
21- 
g 
W 
No O 
cm 
_O 
VI IT 
V VI 
OV 
0O 
Zv 
W CC 
W LL. 
V 
W 
II, 
e 
a 
ýö 
z ý. wQ w= 
Aw 
xapui M Co M C. ö CD 
juawaaJßV C» 
N Lt) M 
m 
r, Co IN: r CXD 
uoileiAop O 
K) 
M M Co 
of 
C2 
Ict 
10 piepuel$ ö O O ö ö c:; 
ueaw 
1N 
OO 
C') 
N 
1ý 
F 
1. 
CO 
O 
CO 
v m ri 
H 
ö rý CC! C-3 "e ö ö O ^ N O O C=; 
ö 
0 
d O N rý O O O 
W 
ag 
Ö C-2 11 
rý 
O CD O 
CD 
O 
CD 
O 
O N ^ 
Ö Ö Ö 
W d 
O r- N O O O 
W 
Ö Ö Ö M O Ö 
O O O m N O 
O 
C7 
W 
O O O CO O 
ri ö ö CC! 
ö coo 
402 C 
cý c; Co cm CD Co Co rý 
Cý7 
CL, 
d 
mr O O N N N 
C LL 
d 
t N- O 
O 
O 
O 
O 
O 
O 
O 
ý 
CID i i 
xapw m ö C: ) 
CD ý Co ö 
juawaaJB V 
CO N N Co 
ý 
CO 
uoi3einap ,ý 00 . - c, lle Co le: O 1l7 ;o piepuelg ö ö ö ö ö ö 
ueaw 
r- 
N 
CD 
N ° M. 
C. ) 
Cii 
cz 
M 
CD 9 9 ö ö ö 
ö CO ö ö ö 
ö O 
d 
W 
O N N O O O 
Ö O O 
O 
O Ö Ö 
C= cz 
Ö 
O N O O O O 
W 
W Q 
d 
U- 
O Co r) O O O 
O Ö Ö M Co Ö 
Co O O Co C Ö 
O 
O 
C9 
E! 
W 
Co O CD O N CD 
O 
O O O 
O 
O 49 
f') 
M 
CD 
O 
Z 
CD O O M M cmm 
( - CD 1 
Co c7 
;p 2! co cm O 
O ao 
c3 W 
9 cu C., ei ö ö ö ö y E Ö Ö Ö Ö c: i 
Q 
C K 
W aýi Co O O O O N 
d m 
swalsAS 
iuawmooid 
N N N N ("') ý') C') M 
o_o 
v 
E  
ý1 a 
Z 
V< 
oW 
. 
ýi 
O I- 
o 
O .y 
G9 a 
W 
Q, 
B co 
00 a 
V' 
0 
O 
co V 
30. o 
W cc io 
C3 
o 
VI 'cr 
V V1 
oV 
0o 
W CC 
WW 
W 
LI, 
ti 
a 
5 V 
Zý 
ýQ 
ýý 
a ,ý UQ ýý 
ýý 
FF 
zapul Co ö ö CO ý ö 
luawaaibV cc; C., C', Co C. 2 Co C-4 Co 
UoIleuep 
_ 
f. 
O 
Lfl 
,. 
In: 
Lt) 
M 
CO 
M 
Co 
CD 
10 pJepuels ö ö ö ö ö ö 
ueayy tM 
M 
17 
C. ) ai 
oo 0 O 0 o ö ö ö 
o CD ° ö ö ö 
ö 
0 
C. 
O O N O O O 
ag 
ö ° ö ö ö 
Ö CD M Ö Ö Ö 
W 
d O N O O O O 
W 
C. ) 
M CD Ö 
Ö M. Cq 
C-2 
C`9 
rý 
CO 
y 
O 
M O O Co m Co 
O 
O O CO N O 
m O Ö Ö 
M 
CO 
M 
t_ Ö 
Ö 
qr O O 
O") CC C. 
Ln 
O 
N 
cu 
O 
9 N O O qr LC) 
W 
OB 
C cc! 
O 
O 
O 
O 
O 
O 
O 
O 
CD 
d CO O O O O M 
O 
V 
K 
W O O O O O> 
C1 LL 
xapui ö Co M Co ö CD cm ö 
luawaai8V Co r N Co Co 
Co 
uoileiAap ,ý e' C) qt Co M L, M C') 
in piepuelS ö ö d ö ö ö 
UBBw 
M CD N. - N 
en Q 
Ö N. O 
M 
M Ö Ö Ö 
O Co O O Ö 
ö 
0 
CL. cr 
d 
Lä- 
O N O O O 
Ö M O Ö Ö Ö 
O Co Co Ö O O 
W 
a+ o °) ý o 0 0 
U- 
CD 
ö 
C= 
ö 
cz 
ö CO 
cm 
O. CD 
0 
ö ö ö Co cc; o0 ö 
0 
c3 
E 
O O Co N O 
La. 
p 
cm cz M Ö Ö 
O 
O O M N Q) 
tu cl 
i c7 
N O O qll Co N 
O Ö Ö Ö Ö 
N 
Ö Ö O Ö 
Q "x W 
ý 
W O O O O M 
at Ua 
swaýsAS 
'uawm3oid r- ý., v - N M N N N nl M C') N) C> 
F  
W 
ýZ 
O %o 
4, 
vx 
OW 
1, O 
O I- 
O 
O 
G7 
W 
cc 
O 
co 
ý II 
V 
ON 
vi 
i'ß VV 
20- 
CO W 
O 
at 0. 
O -' 
O 
VI 
V VI 
OV 
00 
W ýQ 
.. d 
W U. 
VN 
X 
W 
s 
N.. a 
a F 
V 
z 
w ý" wQ 
oý ý U "'a 
ýý 
w 
.. w zz ý ý- 
zapw M cc CD ö Co CO 
luawaaJ8 ; ý N- N- co V M 
uoileuºap in - - o cm o v LO LC) U %r LO 
jo pJepuels O ö ö O ö 
N- M M O M M 
ueai N 1L! 4'! CO Co r; en v 
ö t° CO ö ö ö 
ö Co ö ö ö 
ö 
0 
d o O CD 0 
O 
O 
M M O 
O 
O 
O 
O 
O 
Ö 
Lf) LO 
Ö Ö Ö 
10 
d 
LA- 
O co O O O 
CD ö ö o co ö 
y O O 
Ö M 
0 0 
cm 
d O O O N 
M 
0 
0 Ö M co 
C 
^ 0 O COO CMO LO 
co O 
i C7 
y 
O O CO Qý 
C 
O 
N 
CL 
N 
d 
O Ö Ö Ö Ö 
M 
M 
N O O O Ö vM. H 
ö W 2! CO O O O O 
- 
-cc 
LA- 
xapuJ O N- N CM N M o Co Co o co M 
luawaai6 
N- N- 
LZ3 V C) N N co 
uoile! Aap N- C. ) C. ) CO u, q: r qr mr C IC, qr jo piepuelg ö ö ö ö ö ö 
° C-, N ueayy N N L q LLq 
M c' mr 
o CS 
Cl) N o 0 o 0 O 
O O O O 
C 
0 d 
O N N O O O 
U- 
ö CO cl ö ö ö 
^ N O O O 
40 
d 
La- 
O N N O co O 
w 
CO Ö Ö M O Ö 
Ö Ö cc Ö 
O 
O 
CD 
T O O O O O 
U- 
O Ö Ö Cli 
M M 
M O O co) ) 
>, 
NÖ 
U 
" CD 
2! O O O O O N 
N 
r C 
LA 
M ý 
W 
OO 
co O M O QO 
Z O CD O O M O N 
y 
v 
x Q N 
O O q: r O co 
W 
x 
C) 
' ` W d 
W 
67 d 
6L 
swalsAS 
1uawJnawd . - N v -7 N M N N N N M M M Cl) 
ý_ 
ýt 
F  ^, rý r. 
ýz 
0 
Vx 
OW O 
.. x 
t- 
10 
C9 
MW W 
OO a 00 
vi 
V 
C2 
N 
O 
Ov 
a 
C C> W cc 
O 
O 
d 
O 
14 VI 
v VI 
OV 
00 
t` N 
W 
Ja 
JW 
W 
VN 
x W 
Lt7 
a F 
ýz ýo 
ýF 
WQ 
aý U "'a 
ýQ 
AC 
ý 
., W F 
F' 
zapw 
Ci CO CD ö C C luaWaaJDV 
Co 
Co Co CO Co Co 
uoile! Aap v cg Co -t ao -e o Ill L, ei Ln M 
10 piepuelS ö o c=; ö ö ö 
UM N M M 
C-2 M 
CD C. C. ö ö CD 
ö Co Co d ö ö 
ä 
dr CD CD N CD O CD 
U- 
29 
0 M M 
M 
M CD Ö CD 
O M M O 
Ö Ö 
LL- cr 
d O O O CD CD CD 
U- 
Ö 
CD O O 
Ö 
-O 
O 
O O Ö CD Co 
Co 
Co 
p 
O 
c7 
M O O O N CD 
W 
M Ö Ö 
Ö M 
C^O 
Ö ö 
M 
O O O 
CD C'9 Co 
aD 
W 
Ö? 
)a 
Q 
c Co O CD N n N 
CID 
U- 
W Ö 
Ö CD CD M 
ö d 
m 
Ö Ö Ö Ö 2 
O W d O O O CD q: r O 
U 
11 
xapui c9 CD M Ö Ö M 
luawaaJbV C) , N CN CID Co 1^ CD 
uoileiAep o, CO C U, ý N- ,, c Co M plepuels )0 ö ö ö ö ö ö 
ueaw 
CO) 
c9 
M N 
M 
N- 
ri r; q: r 
ö CR M ö ö ö 
ö C ö ö ö 
ö 
0 
C d 
O N N o o CD 
U- 
Ö M O Ö Ö Ö 
M CO O O O 
C) 
Li- d 
CD O Co CD CD O 
ºL 
ý2 
C: ) 
O 
cz 
O 
Ö O O O 
O 
Ö Ö CD M Ö 
O 
(. 7 
T O O CD N O CD 
1ý. 
ü O CD Ö 
Ö Ö M 
E 
O, ý. 
M o O M cz ^° C. ) Co 
ö C cm 
d 
Q 
d o 0 0) N g N 
Co 
W M Ö Ö Ö Ö O 
W 
0 
d ö ö d ö e 
"4, 
Z W CI) O O O O CD It) 
W 
L7 
- 
a 
LL 
swaisAS 
Zuauun3oJd N M N N !V N M C'ý C') 
W 
1z 
0 
V 
V* 
OW 
I, O 
OI 
OZ 
O Ly 
W 
O 
a 
V 
N 
O vi 
Ov 
yO 
LU W 9c 
O 
cm 
O 
VI 
V vi 
OV 
0O 
CC Q L W 
VN 
x W 
Lfl 
a 
v ýö 
wF 
wQ 
a 
äw 
xapui cm C) C M ( ý 
iuawaaý6V Co N N -. ý Co 
uoileiAap 
Co 
CO 
C) 
v 
U, 
v 
O 
u7 
CO 
v 
O 
Lr) 
10 piepuelg ö d ö d ö ö 
ueayy 
N- 
M 
N- 
N Lr, 
n 
co 
o 
q v ri ri 
O 
O 
M O 
O 
O 
O 
O 
O 
CD fiD N ö ö ö 
ö 
O 
d O O O O O 
CD 
O 
n 
Co 
n 
Ö CD 
O 
Ö 
O Co Co Ö Ö O 
a) 
LL- C. 
U- 
Co 0 0 0 
O Ö Ö M M 
Ö 
O O O m p c=; 
O 
cm 
d LO O O m O O 
Ui 
M Ö 
Ö CD CD 
Ö 
>Ö 
ä1 
U) O O Uc6 ) c6 Co CCoo 
0 
cm 
12 22 O O O N 
Co 
:e 29 cz! 2, 
C: ) 1 CD ci 25 C) CD 
CD 
9 
aEi 
M O Ö Ö Ö CD 
N 
ti 
V W d O O O O O N 
LL 
xapui ö 9 CD CD ö Co CO Co 
luawaajBy cm Co , Co , Co Co Co 
lizr 
Co 
uoiieinap 
v v O Ln o ºn Co v r2 v 10 piepuelg ö ö ö d d ö 
ueaw ° ° v C-2 C-3 N C 
CD ö ö ö ö ö 
ö Co Co ö ö ö 
CD O 
aa) 
U- 
o CO o o O 
cz 9 ° 0 o ö ö ö ö ° CD ö ö ö 
a) 
4' d 
LA- 
O N N O O O 
a O O O Co 
n 
Co Ö 
O 
Ö Ö Ö Co cci 
CO 
Ö 
O 
CD 
E O O O t- N O 
O Ö Ö 
M M 9 
>V 
6 
N O O nr mm n 
1O 
i cD 
Co O O M O r- 
M 
N 
N 
W 
W 
O 
O O O 
O 
O 
O 
O 
O 
O 
40 O O O O 
N 
u W C N O O O O N- 
W 
Cm 
tu 
V) 
Lä - 
swalsAS 
WWOWJnaad N N (ý N N N N C'7 fr) (1 Cj 
0 
N 
ýt 
F  
w 
Z 
vi 
v 
c 
0 
0 
00 
vi 
v 
0 s 
O 
O 
O 
C7 
W 
Nil 
0 
0 
VI 
v 
0 
00 
ý. s 
W 
W 
V 
x W 
In 
V 
z w w a U 
D 
a 
X W 
Z_ 
W 
2 
W 
W 
cr. 
G7 
ö 
N 
VI 
V 
0 
0 
d 
VI 
V 
LL. 
N 
a 
z 0 
F 
e 
.a e 
w 
w x 
Fr 
Z 
y 
ö U 
o 
L 
L 
d 
E ! ýi 
l 
E 
cu = 
ý 
v 
a 
a i 
m a, c33 
= 5 6, 
t4 
c 
= 
v 
C 
g 
a C 
0 
= of 
E 
°- 
t; 
E 
d 
W 
Co 
Cm 
, a W 
x 
ö 
y 
- 
9 
ý 
!O ; OI 
im 
, 
C O W C-, cm 
N ýt CV Mf 
N N N N M M M C) 
xapui ý ö ö ö chi ö 
juawaaibd ö, °O, , 
° 
cm Co C» Co 
uoileuap ° O O - C 
}o pjepuels ° ö ö ö 
o 
ueaW 
Lr? CD : C: ) qlý CD 1 rý M 
ri v; v 
c2 
° 
cm 
° 
c= 
° ö ö ö 
°m ý ö ö ö 
ö 
03- 0 e °22 O O O 
U- 
" " cm ö ö CD C: ) ö 
C=) cm cm 
y 
O 
N N O O O 
ti 
d 
O 
C: ) 
cz; 
cz 
O 
C: ) 
O 
C. ) 
M 
M 
M cm O 
W 
ö O O 00 
Ö 
V j 
cu O O N Co O 
G tý 
C-2 
O 
O 
O 
0 
Co 
N 
i 
CND 
6 
W 
>ö q: r 
Ö Ö 
1S -e 
cl c 
COD 
o 
12 
6 O O 
Le Z 
N 
N 
1 
CL 
U 
O 
ag 
O 
cp Ö 
cm C= 
Ö 
CD 
Ö 
CD 
Ö M 
CC 
1n Ö O O O I 
Z 
C» 
c 
y 
e 
x 
W d O O O O ° 
W 
(. 
'K W 
swalsAS 
'uawinoad N ý7 - N fh 
N N N N C) fr) C"j C') 
ýz 
v sc 
O 
:t c2 
ox 
O .y C7 Z 
W 
W 
cr. 
O 
00 a 
vi 
V 
ON 
O 
C9 VV 
>- O 
W 
c 12r 
CL. 
O `-' 
V VI 
OV 
00 O 
J 
W W 
!a 
uwý 
e 
04 
F 
5 U 
z 
wQ 
wý 
ýJ 
UQ 
Dw 
oC w 
zs ý- H 
OUIMUea ö 
ö CD 
ö 
CD 
ö 
CD 
ö 
CD 
ö 
Lf CO Q M N 
N N M 0 
apov rIlý i 0 
Ö 
ems; r; v 
cn o 0 0 0 -e uelpayy o 0 0 o ao 
Co O CO 1n N 
a3ueueA M N N N N N CD ö ö ö ö ö 
xapui IS, ^ N Co N ö 
luawaai6 ý C ( V , N Co N. Co 
uoheiAap Q, CO C) CO 
10 piepuels o o o 
Co N. ueayy -c* r? a ºn N 
C-2 en mt 
°o . 9 CD ö ö ö ö Co R ö ö ö 
ö O 
d 
o N N C z 0 
U- 
ö c"" ° ö ö ö 
ö m C-2 ö ö ö 
W 
LL. d 
LA 
o o Cr) o 0 0 
- 
29 CO 
Ö Ö Co Co m 
CO Ö Ö Ln cci -cr C') 
CD O 
E ° 
H 
y 
cm 
d 
N O O N 
N 
Ly 
O 
O O O 
O 
O 
O 
O 
O 
O 
O 
O 
ö Imr O O Ln 
ä tO 
C7 
LA- 
N O O 
M Ö Ö 
M M CO 
O O M M CO 
d 
V 
K 
W d 
Li 
- O O OD 
d a0.. 
O d n1 d 
N 40 
" 
tu m 
"W " 
ýO 
"/0 
O. 
O 
- CL 
CD 
O. 
O 
G 
O 
O. 
O 
CP c3. 
c2. 
CL 
45 
CL 
CL CL WL c2. 
Q C 
C Q Q Q 
N 
ß 
Uj O 
O 
E 
E 
Z L G7 
O 
E 
U 
c 
C 
CI) E 
W oG 
C. ) 
E 
- ° lb, 
- ` D m 
- = U, © 
CD 'c ö c E 
c 
Cx ° -0 -A -tz ý c = E 
v, cw a c CU -cz c c a3 - 
-0 cu Co aý 
«o w E -m m 
u a 
c LM D Co _ö a3 cm 
cý tu 4 cm 
pf C_, 
d 
> cm 
= 
C 
M C N 
C» cm Co CL. cu cm CO 72 
0 
w 
cu 
CD 
te - , N le 
m 
- N m 
V] N N N N C7 fý H M 
N 
APPENDIX 5: PAIRWISE COMPARISONS 
NODE: (0) PROCUREMENT SELECTION MODEL 
The start of Pair Comparison of Level 0 with Level 1 
The relative preference with the respect to: Goal 
Procurement Market Contractors Categories of Client design Local design Client needs 
selection attributes and A/E firms client team and 
needs construction 
criteria regulations 
Project 553 5 2 2 
characteristics 
Market 13 3 7 6 
attributes 
Contractors and 2 2 6 6 
A/E firms needs 
Categories of 1 1 4 
client 
Client design 
team 
1 
Local design 
and 
construction 
regulations 
NODE: (10000) PROJECT CHARACTERISTICS 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
i ne reiative reference witn the res e ct to rro ect t-nara cteristics txoai 
Project Project Project Flexibility Complexity Time Payment Design and Project 
Characteristics size cost constraints methods construction Funding 
criteria integration methods 
Project types 254 4 6 5 1 2 
Project size 43 4 7 4 3 2 
Project cost 8 8 5 4 3 6 
Flexibility 1 7 2 2 2 
Complexity 2 6 4 
Time 8 3 6 
constraints 
Payment 2 2 
Methods 
Design and 8 
construction 
integration 
NODE: 11000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to Project Types >Project Characteristics < 
Goal 
Residential 
Offices 4 
NODE: 12000 
The relative preference with respect to iect Size >Proiect Characteristics < Goal 
Normal size 
size 1 
422 
NODE: 13000 
The relative n 
Cost 
um Cost 
reference with respect to Project Cost >Pro'ect Characteristics < Goal 
Medium Cost Low Cost 
13 
1 
NODE: 14000 
The relative preference with respect to Flexibility >Project Characteristics < Goal 
Fixed Scope of Work Project 
Flexible Scope of Work Project 5 
NODE: 15000 
The relative preference with respect to Comolexity >Proiect Characteristics < Goal 
Normal Technology Needed 
High Specialized Technology Needed 5 
NODE: 16000 
The relative preference with respect to Time Constraints >Project Characteristics < 
Goal 
Important Not Important 
Crucial 1 7 
Important 7 
NODE: 17000 
The relative preference with respect to Payment Methods >Project Characteristics < 
Goal 
Fixed Fee Percentage Fee Unit Price 
Lump Sum 13 1 
Fixed Fee 3 1 
_Percentage 
Fee 4 
NODE: 18000 
The relative preference with respect to Design and Construction Integration 
-rro ect t-naracter. stics -- lu-oai 
Not Needed 
Highly Needed 7 
NODE: 19000 
The relative preference with respect to Project Funding Methods>Project 
Characteristics < Goal 
Private Funded Project 
Governmental Funded Project 8 
NODE: 11100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to: Office < Project Types>Project 
characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 3 9 2 
Management Contracting 4 6 
Construction Management 2 
423 
NODE: 11200 
The relative preference with respect to: Residential < Project Types>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 1 
Management Contracting 2 6 
Construction Management 4 
NODE: 12100 
The relative preference with respect to: Large Size < Project Size>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 9 7 4 
Management Contracting 5 7 
Construction Management MIM11 NJ 5 
NODE: 12200 
The relative preference with respect to: Normal Size < Project Size>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Manage ent 
Design and Manage 
Design and Build 8 5 3 
Management Contracting 5 7 
Construction Management 4 
NODE: 13100 
The relative preference with respect to: High Cost < Project Cost>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Manag ent 
Design and Manage 
Design and Build 9 6 4 
Management Contracting 3 4 
Construction Management 5 
NODE: 13200 
The relative preference with respect to: Medium Cost < Project Cost>Project 
Characteristics < Gal 
Management 
Contracting 
Construction 
Manag ent 
Design and Manage 
Design and Build 8 6 4 
Management Contracting 4 6 
Construction Management 4 
NODE: 13300 
The relative preference with respect to: Low Cost < Project Cost>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Manage ent 
Design and Build 7 3 2 
Management Contracting 3 6 
Construction Management 2 
424 
NODE: 14100 
The relative preference with respect to: Flexible Scope of Work Project < Flexibility 
>Proiect Chararterictirc < Gal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 6 5 3 
Management Contracting 3 
Construction Management 3 
NODE: 14200 
The relative preference with respect to: Fixed Scope of Work Project < Flexibility 
>Proiect Characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 6 5 
Management Contracting 4 3 
Construction Management 2 
NODE: 15100 
The relative preference with respect to: High Specialized Technology Needed < 
Complexity >Proiect Characteristics < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 9 7 5 
Management Contracting 5 
Construction Mana ement 4 
NODE: 15200 
The relative preference with respect to: Normal Technology Needed < Complexity 
>Proiect Characteristics < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 6 5 4 
Management Contracting 4 3 
Construction Management 2 
NODE: 16100 
The relative preference with respect to: Crucial < Time Constraints>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Manag ent 
Design and Manage 
Design and Build 6 5 2 
Management Contracting 3 7 
Construction Management 4 
NODE: 16200 
The relative preference with respect to: Important< Time Constraints>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Manag ent 
Design and Build 7 6 5 
Management Contracting 3 4 
Construction Management 2 
425 
NODE: 16300 
The relative preference with respect to: Not Important < Time Constraints>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 5 4 3 
_Management 
Contracting 2 3 
Construction Management 4 
NODE: 17100 
The relative preference with respect to: Lump Sum< Payment Methods>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 8 5 4 
_Management 
Contracting 6 7 
Construction Management 2 
NODE: 17200 
The relative preference with respect to: Fixed Fee < Payment Methods>Project 
Characteristics < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 6 5 4 
Management Contracting 3 4 
Construction Management 3 
NODE: 17300 
The relative preference with respect to: Percentage Fee < Payment Methods>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 6 5 3 
Management Contracting 3 2 9 
Construction Management 1 1 3 
NODE: 17400 
The relative preference with respect to: Unit Price< Payment Methods>Project 
Characteristics < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 3 
_ 
_Management 
Contracting 1 1 3 3 
Construction Management 2 1 
NODE: 18100 
The relative preference with respect to: Highly Needed< Design and Construction 
IntPUration >Proiect Characteristics < Goal 
Management Construction Design and Manage 
Contracting! Management 
Design and Build 7 5 3 
Management Contracting 3 5 
Construction Management 01 4 
426 
NODE: 18200 
The relative preference with respect to: Not Needed< Design and Construction 
Integration >Proiect Characteristics. < Gal 
Management Construction Design and Manage 
Contracting Manag ent 
Design and Build 7 5 2 
Management Contracting 3 6 
Construction Management 4 
NODE: 19100 
The relative preference with respect to: Government Funded Projects < Project 
Funding Methods >Proiect Characteristics < Gna1 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 9 6 4 
_Management 
Contracting 4 6 
Construction Management 3 
NODE: 19200 
The relative preference with respect to: Private Funded Projects < Project Funding 
Methods >Proiect Characteristics < Goal 
Management 
Contracting 
Construction 
Manag ent 
Design and Manage 
_Design 
and Build 5 3 2 
_Management 
Contracting 4 6 
Construction Management 3 
NODE: (20000) MARKET ATTRIBUTES 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative areference with respect to: Market Attributes< Goal 
Market Attributes Criteria Availability of the Local and Package Size of the Projects 
International A/E Firms 
Availability of the Local and 6 3 
International Contractors 
Availability of the Local and 4 
International A/E Finns 
NODE: 21000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to : Availability of the Local and International 
Contractors<Market Attributes< Goal 
Average Qualified Contractors Unqualified Contractors 
Qualified Contractors 2 9 
Average Qualified Contractors 9 
NODE: 22000 
The relative preference with respect to : Availability of the Local and International 
A/E Firms <Market Attributes< Goal 
Averse alified A/E firms Unqualified A/E Firms 
Ouaäfied A/E Finns 2 9 
Averse Qualified A/E firms 9 
427 
NODE: 23000 
The relative preference with respect to : Package Size of the Project<Market 
Attributes< Goal 
More Than One Package 
One Package 4 
NODE: 21100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to : Qualified Contractor <Availability of the 
Local and International Contractors <Market Attrihutes< Gal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 4 2 2 
Management Contracting 4 
Construction Management 4 
NODE: 21200 
The relative preference with respect to : Average Qualified Contractor <Availability 
of the Local and International Contractors <Market Attributes< Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 4 2 2 
Management Contracting 2 4 
Construction Management 4 
NODE: 21300 
The relative preference with respect to : Unqualified Contractor <Availability of the 
Local and International Contractors <Market Attributes< Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 4 2 2 
Management Contracting 2 3 
Construction Management 4 
NODE: 22100 
The relative preference with respect to : Qualified A/E Firm <Availability of the 
Local and International A/E Firms <Market Attributes< Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 4 2 2 
Management Contracting 2 4 
Construction Management 0 14 
428 
NODE: 22200 
The relative preference with respect to : Average Qualified A/E Firm <Availability 
of the Local and International A/E Firms <Market Attributes< Goal 
NODE: 22300 
The relative preference with respect to : Unqualified A/E Firm <Availability of the 
Local and International A/E Firms <Market AttrihuitPs< Gal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 4 2 2 
_Management 
Contracting 2 4 
Construction Management 4 
NODE: 23100 
The relative preference with respect to : One package <Package Size of the Project 
<Market Attributes< Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 9 6 5 
Management Contracting 6 
Construction Management 3 
NODE: 23200 
The relative preference with respect to : More Than One package <Package Size of 
the Project <Market Attributes< Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 9 5 4 
Management Contracting 6 
Construction Management 3 
NODE: (30000) CONTRACTORS AND A/E FIRMS NEEDS 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative preference with resuect to: Contractors and A/E Firm Needs <Goal 
Contractors and A/E Firm Needs The Local and Contractors and A/E Contractors and A/E 
Criteria International A/E Firms Firms Expectation From Firms Expectation From 
Acceptable Profit Rate the Project the Client 
The Local and International 4 8 5 
Contractors Acceptable Profit Rate 
The Local and International A/E Firms 5 3 
Acceptable Profit Rate 
Contractors and A/E Firms 4 
Expectation From the Project 
NODE: 31000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to: The Local and International Contractors 
Acceptable Profit Rate <Contractors and A/E Firm Needs <Goal 
Average Profit Rate 
High Profit Rate 17 
429 
NODE: 32000 
The relative preference with respect to: The Local and International A/E Firms 
Acceptable Profit Rate <Contractors and A/E Firm Needs <Goal 
Average Profit Rate 
High Profit Rate 7 
NODE: 33000 
The relative preference with respect to: Contractors and A/E Firms Expectation 
From the Project <Contractors and A/E Firm Needs <Goal 
Reputation and Money 
I Financially Oriented 18 1 
NODE: 34000 
The relative preference with respect to: Contractors and A/E Firms Expectation 
From the Client <Contractors and A/E Firm Needs <Goal 
Commitments to Contract Terms Only 
Partnering Environment 8 
NODE: 31100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to: High Profit Rate <The Local and 
International Contractors Acceptable Profit Rate <Contractors and A/E Firm Needs 
<Goal 
Management 
Contracting 
Construction 
MsmaL7ement 
Design and Manage 
Design and Build 9 6 5 
Management Contracting 4 6 
Construction Management 3 
NODE: 31200 
The relative preference with respect to: Average Profit Rate <The Local and 
International Contractors Acceptable Profit Rate <Contractors and A/E Firm Needs 
<G0,11 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 6 5 4 
Management Contracting 4 5 
Construction Management 2 
NODE: 32100 
The relative preference with respect to: High Profit Rate <The Local and 
International A/E Firms Acceptable Profit Rate <Contractors and A/E Firm Needs 
<Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 6 3 
Management Contracting 4 6 
Construction Management 4 
430 
NODE: 32200 
The relative preference with respect to: Average Profit Rate <The Local and 
International A/E Firms Acceptable Profit Rate <Contractors and A/E Firm Needs 
<Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 8 6 4 
Management Contracting 3 5 
Construction Management 2 
NODE: 33100 
The relative preference with respect to: Financially Oriented < Contractors and A/E 
Firms Expectation From The Proiect <Contractors and A/E Firm Needs <Goal 
Management 
Contracting 
Construction 
Mmagrement 
Design and Manage 
Design and Build 8 6 4 
Management Contracting 5 
Construction Management 3 
NODE: 33200 
The relative preference with respect to: Reputation and Money< Contractors and 
A/E Firms ExDectation From The Proiect <Contractors and A/E Firm Needs <Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 8 6 3 
Management Contracting 6 
Construction Management 4 
NODE: 34100 
The relative preference with respect to: Partnering Environment< Contractors and 
A/E Firms Expectation From the Client <Contractors and A/E Firm Needs <Goal 
Management Construction 
Contracting Management 
Design and Manage 
Design and Build 54 2 
Management Contracting 5 
Construction Management 4 
NODE: 34200 
The relative preference with respect to: Commitments to Contract Terms Only 
<Contractors and A/E Firms Expectation From the Client <Contractors and A/E 
Firm Needs <Goal 
Management 
Contracting 
Construction 
Mann ement 
Design and Manage 
Design and Build 7 5 4 
Management Contracting 5 
Construction Management 3 
431 
ANODE: (40000) CATEGORIES OF CLIENTS AND EXPERIENCE LEVEL 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative preference with respect to: Categories of Clients and Experience Level 
< Goal 
Cate ories of Clients and Experience Level Criteria Private Client 
Public Client 6 
NODE: 41000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to: Public Client <Categories of Clients and 
Experience Level < Goal 
Public Experienced Secondary Client 
Public Experienced Primary Client 1 
NODE: 42000 
The relative preference with respect to: Private Client <Categories of Clients and 
Experience Level < Goal 
Private Experienced 
Secondary Client 
Private Inexperienced 
Client 
Private Experienced Primary Client 2 7 
Private Experienced Secondary Client 7 
NODE: 41100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to: Public Experienced Primary Client <Public 
Client <Categories of Clients and Ezuerience Level < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 4 
Management Contracting 2 4 
Construction Management 2 
NODE: 41200 
The relative preference with respect to: Public Experienced Secondary Client 
<Public Client <Categories of Clients and Experience Level < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 6 5 3 
Management Contracting 2 5 
Construction Management 2 
NODE: 42100 
The relative preference with respect to: Private Experienced Primary Client 
<Private Client <Cate2ories of Clients and Experience Level < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 8 5 3 
Management Contractin 4 6 
Construction Management 3 
432 
NODE: 42200 
The relative preference with respect to: Private Experienced Secondary Client 
<Private Client <Categories of Clients and Exnerience Level < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 3 2 1 
_Management 
Contracting 1 2 
Construction Management i 
NODE: 42300 
The relative preference with respect to: Private Inexperienced Client <Private Client 
<Categories of Clients and Experience Level < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 4 3 1 
Management Contracting 3 2 
Construction Management 2 
NODE: (50000) CLIENT DESIGN TEAM TYPES 71 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative preference with respect to: Client Design Team Tvnes < Goal 
Client Design Team Types Criteria Out Side Design Team Combined Teams 
in-house Design Team 4 2 
Out Side Design Team 3 
NODE: 51000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to: in-house Design Team < Client Design 
Team TvDes < Goal 
Average Qualified In-house Design Unqualified In-house Design Team 
Team 
Qualified In-house Design Team 3 9 
Average Qualified In-house Design 7 
Team 
NODE: 52000 
The relative preference with respect to: Out side Design Team < Client Design Team 
Tvnes < Goal 
Average Qualified Out Side Design Unqualified Out Side Design Team 
Team 
Qualified Out Side Design Team 2 8 
Average Qualified Out Side Design 8 
Team 
NODE: 53000 
< Goal 
433 
The relative preference with respect to: Combined Teams < Client Design Team 
NODE: 51100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to: Qualified In-house Design Team < In-house 
Design Team < Client Design Team Tvnes < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 8 5 3 
_Management 
Contracting 4 6 
Construction Management 4 
NODE: 51200 
The relative preference with respect to: Average Qualified In-house Design Team < 
In-house Design Team < Client Design Team Tvnes < Gal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 6 4 3 
_Management 
Contracting 4 6 
Construction Management 3 
NODE: 51300 
The relative preference with respect to: Unqualified In-house Design Team < In- 
house Design Team < Client Design Team Tvaes < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 8 5 3 
Management Contracting 4 
Construction Management 3 
NODE: 52100 
The relative preference with respect to: Qualified Out Side Design Team < Out Side 
Design Team < Client Design Team Tvaes < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 3 
_ Management Contracting S 7 
Construction Management 3 
NODE: 52200 
The relative preference with respect to: Average Qualified Out Side Design Team < 
Out Side neci¢n Team < Client Design Team Tvnes < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 4 
_ Management Contracting 5 
_ Construction Management 3 
434 
NODE: 52300 
The relative preference with respect to: Unqualified Out Side Design Team < Out 
Side Design Team < Client Design Team Tvnes < Gal 
Management Construction Design and Manage 
Contracting Management 
Desi and Build 6 4 3 
Management Contracting 4 
Construction Management 3 
NODE: 53100 
The relative preference with respect to: Qualified Combined Team < Combined 
Team < Client Design Team Tvnes < Gal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
_Design 
and Build 8 6 4 
_Management 
Contracting 4 6 
Construction Management 3 
NODE: 53200 
The relative preference with respect to: Average Qualified Combined Team < 
Combined Team < Client Design Team Tvnec < Cnal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 7 5 4 
_Management 
Contracting 3 4 
Construction Management JEJ L4 
NODE: 53300 
The relative preference with respect to: Unqualified Combined Team < Combined 
Team < Client Design Team Tvpes < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
_Design 
and Build 9 7 5 
_Management 
Contracting 4 6 
Construction Management 3 
NODE: (60000) LOCAL DESIGN AND CONSTRUCTION REGULATIONS 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative preference with respect to: Local Design and Construction Regulations 
< Goal 
Local Design and Construction Regulations Criteria Awarding Procedures 
Construction Methods 3 
NODE: 61000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with respect to: Construction Methods <Local Design and 
Construction Regulations < Goal 
Primitive Construction Technique 
Advanced construction Systems 6 
435 
NODE: 62000 
The relative preference with respect to: Awarding Procedures <Local Design and 
Construction Regulations < Goal 
Selective Competition Negotiated 
Open Competition 3 2 
Selective Competition 2 
NODE: 61100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 
The relative preference with respect to: Advance Construction 
Systems<Construction Methods <Local Design and Construction Regulations < 
Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 3 2 1 
Management Contracting 1 2 
Construction Management 1 
NODE: 61200 
The relative preference with respect to: Primitive Construction Technique 
<Construction Methods <Local Design and Construction Regulations < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 3 2 1 
Management Contracting 1 2 
Construction Management 1 
NODE: 62100 
The relative preference with respect to: Open Competition <Awarding Procedures 
<Lncal Design and Construction Regulations < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 3 2 1 
Management Contracting w 1 2 
Construction Management = 1i 
NODE: 62200 
The relative preference with respect to: Selective Competition <Awarding 
Procedures <Local Design and Construction Regulations < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 3 2 1 
Management Contracting 1 2 
Construction Management 1 
436 
NODE: 62300 
The relative preference with respect to: Negotiated <Awarding Procedures <Local 
Design and Construction Regulations < Goal 
Management Construction Design and Manage 
Contracting Management 
_Design 
and Build 3 2 1 
Management Contracting 1 2 
Construction Management 1 
I NODE: (70000) CLIENT NEEDS 
The start of Pair Comparison of Level 1 with respect to Level 2 of this node 
The relative preference with respect to: Client Needs < Goal 
Client Needs Criteria Time Quality General Needs 
Cost 52 4 
Time 5 
Quality 
Mn=oýý 2 
44ý:: 
NODE: 71000 
The start of Pair Comparison of Level 2 with respect to Level 3 of this node 
The relative preference with res et to: Cost < Client Needs < Goal 
Maintenance Cost Prequalification Cost Cost Overrun Reduction of 
Financial Risk 
Capital Cost 4633 
Maintenance Cost 134 
Pre ualification Cost 44 
Cost Overrun 2 
437 
NODE: 72000 
.,.. .,..  .. T" le-11 "__ 1T_ 
NODE: 73000 
 ic: 'dative reierence witn respect to: Vu aii < Liient I v eeas < cToai 
Design Innovation Building Systems Suitability for the Flexibility Aesthetic of the 
Quarantines Intended Uses Building 
Design Reliability 5 6 2 4 7 
and Durabili 
Desi Innovation 4 7 1 2 
Building Systems 5 2 2 
guaranties 
Suitability for the 6 5 
Intended Uses 
Flexibility 2 
NODE: 74000 
1'IC I Cl ILIVC 1-Cicuence wiui respect to : %ffenerai n eeas c ttiie nt weeas < tsoai 
Allocation of Professional Co-operation Safety Accountability Existing 
Responsibilities Team and Building 
Performance Motivation Operation 
and 
Disruption 
Parties 12 6 6 3 2 
Involvement 
Allocation of 2 7 7 3 4 
Responsibilities 
Professional 6 6 2 4 
Team 
Performance 
Co-operation 1 7 6 
and Motivation 
Safety 7 6 
Accountability 2 
NODE: 71100 
The start of Pair Comparison of Level 3 with respect to Level 4 of this node 77] 
The relative preference with resaect to: Capital Cost < Cost <Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 6 5 3 
Management Contracting 4 6 
Construction Management 3 
NODE: 71200 
The relative preference with respect to: Maintenance Cost < Cost <Client Needs < 
Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 3 
Management Contracting 6 
Construction Management 4 
438 
NODE: 71300 
The relative preference with respect to: Prequalification Cost < Cost <Client Needs 
< Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 4 
Management Contracting 5 
Construction Management 2 
NODE: 71400 
The relative areference with respect to: Cost Overrun < Cnct <Client Needle < rnal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 8 6 5 
Management Contracting 4 6 
Construction Management 3 
NODE: 71500 
The relative preference with respect to: Reduction of Financial Risk < Cost <Client 
Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 8 6 4 
Management Contracting 4 6 
Construction Management 3 
NODE: 72100 
The relative preference with respect to: Construction Time < Time <Client Needs < 
Goal 
Management 
Contracting 
Construction 
Mans ement 
Design and Manage 
Design and Build 7 5 3 
Management Contracting 7 
Construction Management 2 
NODE: 72200 
The relative preference with respect to: Early Start of the Construction Activity < 
Time <Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 9 7 5 
Management Contracting 6 
Construction Management 3 
NODE: 72300 
The relative preference with respect to: Planning and Design Time < Time <Client 
Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 9 5 3 
Mena ement Contractin 5 7 
Construction Management 4 
439 
NODE: 72400 
The relative preference with respect to: 
Time <Client Needs < Goal 
Rapid Response to New Client Needs < 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 3 
Management Contracting 5 
Construction Management 3 
NODE: 72500 
The relative preference with respect to: Minimization of Activities Interference < 
Time <Client Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 4 
Management Contracting 3 5 
Construction Management 3 
NODE: 72600 
The relative preference with respect to: Speed of Construction < Time <Client Needs 
< Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 8 5 3 
Management Contracting 3 5 
Construction Management 3 
NODE: 72700 
The relative preference with respect to: Time Overrun < Time <Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 5 3 2 
Management Contracting 5 
Construction Management 3 
NODE: 73100 
The relative preference with respect to: Design Reliability and Durability < Quality 
<Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 6 4 2 
Management Contracting 4 8 
Construction Management 4 
NODE: 73200 
The relative preference with respect to: Design Innovation < Quality <Client Needs 
< Gal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 86 4 
Management Contracting 2 5 
Construction Management 4 
440 
NODE: 73300 
The relative preference with respect to: Building systems guaranties < Quality 
<Client Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Desi and Build 7 5 3 
_Management 
Contracting 4 
Construction Management 3 
NODE: 73400 
The relative preference with respect to: Suitability for the Intended Uses < Quality 
<Client Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build S 6 3 
Management Contracting 4 7 
Construction Management 2 
NODE: 73500 
The relative preference with respect to: Flexibility < Oualitv <Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 9 6 4 
Management Contracting 3 6 
Construction Management 3 
NODE: 73600 
The relative preference with respect to: Aesthetic of the Building < Quality <Client 
Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 3 
Management Contracting 2 4 
Construction Management 3 
NODE: 74100 
The relative preference with respect to: Parties Involvement < General Needs 
<Client Needs < Goal 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 7 5 3 
Management Contracting 3 6 
Construction Management 4 
NODE: 74200 
The relative preference with respect to: Allocation of Responsibilities < General 
NPPdc <Client Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Design and Build 8 6 4 
Mena ement Contractin 3 6 
Construction Management 4 
441 
NODE: 74300 
The relative preference with respect to: Professional Team Performance < General 
Needs <Client Needs < Goal 
Management Construction Design and Manage 
Contracting Management 
Desi and Build 6 4 2 
Management Contracting 4 6 
Construction Management 3 
NODE: 74400 
The relative preference with respect to: 
Needs <Client Needs < Goal 
Co-operation and Motivation < General 
Management Construction Design and Manage 
Contracting Management 
Design and Build 7 5 3 
Management Contracting 4 7 
Construction Management 4 
NODE: 74500 
The relative preference with respect to: 
Goal 
Safety < General Needs <Client Needs < 
Management 
Contracting 
Construction 
Management 
Design and Manage 
Design and Build 8 6 3 
Management Contracting 5 
Construction Management 4 
NODE: 74600 
The relative preference with respect to: Accountability < General Needs <Client 
Needs < Goal 
Management 
Contracting 
Construction 
Msmaeement 
Design and Manage 
Design and Build 6 4 2 
Management Contracting 9 4 7 
Construction Management 1 13 
NODE: 74700 
The relative preference with respect to: Existing Building Operation and Disruption 
< General Needs <Client Needs < Goal 
Management 
Contracting 
Construction 
Manneement 
Design and Manage 
Design and Build 8 6 3 
Management Contracting 6 
Construction Management 4 
442 
